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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electronic substrate or package electronic 
substrate, provided with a radiating means 
which is installed so compact that an 
electronic circuit mounted on the substrate 
operates properly. 

SOLUTION: In an electronic substrate, 
wherein wiring layers 1, 4, a ground layer 2, 
and a power layer 3 are arranged in layers 
SHE through insulating layers 5, and the ground 
layer or the power layer 3 is formed thicker 
than the wiring layers 1, 4. Through-holes 6- 
8 are formed in the ground layer 2 or the 
power source layer 3 to connect to the pins 
of an electronic circuit built-in chip. 



[Claim(s)] 

[Claim l]An electronic substrate, wherein two or more layers of said wiring lay 
er are allotted to both sides including a layer by which said ground layer or sai 
d voltage plane is arranged in an electronic substrate by which a wiring layer, 
a ground layer, and a voltage plane are arranged via an insulating layer at a m 
ultilayer between each layer. 

[Claim 2]In an electronic substrate by which a wiring layer, a ground layer, an 
d a voltage plane are arranged via an insulating layer at a multilayer between 
each layer, Said ground layer or said voltage plane allots two or more layers of 
said wiring layer to both sides including a layer arranged, An electronic substr 
ate providing a through hole which connects a pin of a chip of said ground laye 
r or said voltage plane which constituted - layer thickness at least more greatl 
y than thickness of said wiring layer, and built an electronic circuit in said gro 
und layer or said voltage plane. 

[Claim 3]In a mounting electronic substrate which mounted an electronic circu 
it part article in an electronic substrate by which a wiring layer, a ground layer 
, and a voltage plane are arranged via an insulating layer at a multilayer betw 
een each layer, Said ground layer or said voltage plane allots two or more layer 
s of said wiring layer to both sides including a layer arranged, A mounting elec 
tronic substrate providing a through hole which connects a pin of a chip of said 

ground layer or said voltage plane which constituted - layer thickness at least 
more greatly than thickness of said wiring layer, and built an electronic circuit 

in said ground layer or said voltage plane. 

[Claim 4]In an electronic substrate by which a wiring layer, a ground layer, an 
d a voltage plane are arranged via an insulating layer at a multilayer between 
each layer, An electronic substrate providing a through hole which connects a 
pin of a chip with which thickness of a ground layer or a voltage plane was con 
stituted more greatly than thickness of said wiring layer, and built an electron 
ic circuit in said ground layer or said voltage plane. 

[Claim 5]In a mounting electronic substrate which mounted an electronic circu 
it part article in an electronic substrate by which a wiring layer, a ground layer 
, and a voltage plane are arranged via an insulating layer at a multilayer betw 
een each layer, A mounting electronic substrate providing a through hole whic 
h connects a pin of a chip which constituted thickness of a ground layer or a vo 
ltage plane more greatly than thickness of said wiring layer, and built an elect 
ronic circuit in said ground layer or said voltage plane. 

[Claim 6]A wiring layer, a ground layer, and a voltage plane are arranged via a 
n insulating layer at a multilayer between each layer, After thickness of a grou 
nd layer or a voltage plane heated beforehand an electronic substrate constitut 
ed more greatly than thickness of said wiring layer and has raised temperatur 
e of said said ground layer or said voltage plane, A mounting method of an elec 
tronic substrate inserting a pin of a chip which built an electronic circuit in a t 
hrough hole electrically connected to said ground layer or said voltage plane, a 
nd soldering said through hole and said pin. 
[Detailed Description of the Invention] 



[0001] 

[Field of the InventionlThis invention relates to the mounting method of an ele 
ctronic substrate with a compact structure excellent in heat dissipation nature 
, its mounting electronic group hill, and an electronic substrate. 
[0002] 

[Description of the Prior Art]Although electronic circuit CHITSUPU under ope 
ration generates heat, if this is kept not cooled, the temperature of an electroni 
c circuit will rise and normal operation of it will not be carried out finally. The 
n, it is necessary to cool CHITSUPU but so that the electronic circuit may oper 
ate normally, and electronic circuit CHITSUPU is ■ **-like [ it being mounted i 
n electronic group Sakagami and used ]. 

[0003]A fin is attached to an electronic circuit package as a method of cooling e 
lectronic circuit CHITSUPU conventionally mounted in the electronic substrat 
e, Like a description this fin to JP,S60-35598,A and JP,S61-248500,A besides ai 
r cooling or the method of water-cooling, By attaching a cold plate to the outsid 
e of an electronic substrate, electronic circuit BATSUKEJI was cooled, and like 
a description, it stuck or inserted and the heat panel of the cube type form whi 
ch enclosed cooling fluid was cooled a rear face or inside the electronic substrat 
eat JP,S62-198200,A. 
[0004] 

[Problem to be solved by the invention] Consideration about the space which co 
oling equipment takes, and cost was not carried out, but the above-mentioned 
conventional technology is difficult to carry out high density assembly of the el 
ectronic substrate which mounted electronic circuit CHITSUPU, and also it ha 
d the problem that the cost per one electronic substrate was high. 
[0005]The purpose of this invention is to provide the electronic substrate comp 
actly provided with the radiation means, or a mounting electronic substrate so 
that the electronic circuit mounted on it can operate normally. 
[0006]Other purposes of this invention are to provide the mounting method wh 
ich enables good soldering when soldering parts to the electronic substrate pro 
vided with the structure for heat dissipation or cooling. 
[0007] 

[Means for solving problem]To achieve the above objects, in the electronic subs 
trate for which the wiring layer, the ground layer, and the voltage plane are ar 
ranged via the insulating layer at the multilayer between each layer as for the 
electronic substrate of this invention, two or more layers of said wiring layer a 
re allotted to both sides including the layer for which said ground layer or said 
voltage plane is arranged. To achieve the above objects the electronic substrate 
of this invention, In the electronic substrate by which the wiring layer, the gro 
und layer, and the voltage plane are arranged via the insulating layer at the m 
ultilayer between each layer, Said ground layer or said voltage plane allots two 
or more layers of said wiring layer to both sides including the layer arranged, 
The through hole which connects the pin of the chip which constituted - layer t 
hickness at least more greatly than the thickness of said wiring layer, and buil 
t the electronic circuit in said ground layer or said voltage plane of said ground 



layer or said voltage plane was provided. To achieve the above objects the mou 
nting electronic substrate of this invention, In the mounting electronic substra 
te which mounted the electronic circuit part article in the electronic substrate 
by which the wiring layer, the ground layer, and the voltage plane are arrange 
d via the insulating layer at the multilayer between each layer, Said ground la 
yer or said voltage plane allots two or more layers of said wiring layer to both s 
ides including the layer arranged, The through hole which connects the pin oft 
he chip which constituted - layer thickness at least more greatly than the thick 
ness of said wiring layer, and built the electronic circuit in said ground layer or 

said voltage plane of said ground layer or said voltage plane was provided. To 
achieve the above objects the electronic substrate of this invention, In the elect 
ronic substrate by which the wiring layer, the ground layer, and the voltage pi 
ane are arranged via the insulating layer at the multilayer between each layer, 

The electronic substrate providing the through hole which connects the pin of 
the chip with which the thickness of the ground layer or the voltage plane was 
constituted more greatly than the thickness of said wiring layer, and built the 
electronic circuit in said ground layer or said voltage plane. To achieve the abo 
ve objects the mounting electronic substrate of this invention, In the mounting 

electronic substrate which mounted the electronic circuit part article in the el 
ectronic substrate by which the wiring layer, the ground layer, and the voltage 
plane are arranged via the insulating layer at the multilayer between each lay 
er, The thickness of the ground layer or the voltage plane was constituted more 

greatly than the thickness of said wiring layer, and the through hole which co 
nnects the pin of the chip which built the electronic circuit in said ground layer 

or said voltage plane was provided. To achieve the above objects the mounting 
method of the electronic substrate of this invention, A wiring layer, a ground la 
yer, and a voltage plane are arranged via an insulating layer at a multilayer b 
etween each layer, After the thickness of the ground layer or the voltage plane 
heated beforehand the electronic substrate constituted more greatly than the t 
hickness of said wiring layer and has raised the temperature of said said grou 
nd layer or said voltage plane, The pin of the chip which built the electronic cir 
cuit in the through hole electrically connected to said ground layer or said volt 
age plane is inserted, and said through hole and said pin are soldered. Since tr 
ansmit to the ground layer or voltage plane which constituted thickly the heat 
which is generated with the chip which built in the electronic circuit according 
to the above-mentioned means from a wiring layer through the pin of a chip go 
od, the range with a wide substrate is made to diffuse heat promptly and heat 
can be radiated from a substrate face, a radiation means can be constituted co 
mpactly. By heating beforehand thermally conductive good layers, such as a gr 
ound layer and a voltage plane, since it can be made hard to escape from this t 
hrough hole in heat in the case of an intermediary with a small temperature gr 
adient with these layers and melting points of solder, and soldering, it can sold 
er to fitness. 
[0008] 

[Mode for carrying out the invention]Hereafter, drawing 1 explains the 1st em 



bodiment of this invention. 

[0009]The electronic substrate of the 1st embodiment comprises the wiring lay 
ers 1 and 4, the ground layer 2, the voltage plane 3, and the insulating layer 5, 
connect the through hole 6 to the ground layer 2, the through hole 7 is connect 
ed to the wiring layers 1 and 4, and the through hole 8 is connected to the volt 
age plane 3, respectively. Electrical resistance comprises a small substance wit 
h sufficient thermal conductivity, for example, copper, and the ground layer 2 a 
nd the voltage plane 3 have spread on the electronic substrate whole surface. 
Notches, such as a notched hole by a through hole and a clearance hole from a 
through hole, are made as small as possible, planning **** with cost, and enla 
rge the conductor- side product. The ground pin 9, the signal pin 10, and the po 
wer pin 11 have come out from electronic circuit CHITSUPU 12, and, as for th 
e signal pin 10, the ground pin 9 is connected to the through hole 8 for the pow 
er pin 11 by the way thermal resistance becomes small in the through hole 7 at 
the through hole 6. 

[00 10] On the above electronic group hills, the heat emitted from electronic circ 
uit CHITSUPU 12 is carried as follows, and electronic circuit CHITSUPU 12 is 
cooled. The heat generated in electronic circuit CHITSUPU 12 is carried to th 
e **** intermediary ground layer 2 in the ground pin 9 depending on the meth 
od of is transmitted in the power pin 11 on the other hand, and is carried to t 
he voltage plane 3. As for the ground layer 2 and the voltage plane 3, since elec 
trical resistance comprises a **** substance of thermal conductivity small, the 
heat which got across to these layers is transmitted in these layers that are int 
ernal layers, and is mainly cooled by the following three methods. One is coole 
d by the cooling unit provided in the point of the ground layer 2 and the voltag 
e plane 3, and the 2nd is cooled by flowing fluid in that on the **** intermedia 
ry surface to the surface of an electronic substrate. The 3rd gets across the gro 
und pin of low heat generation CHITSUPU whose temperature is lower than t 
his internal -layer ground layer and a voltage plane, and a power pin to a **** i 
ntermediary low heat generation chip surface, and flowing fluid cools that in a 
pin and a chip surface. At this time, since the pin at the time of chip mounting 
and the surface area of CHITSUPU become larger than the substrate face prod 
uct at the time of un-mounting, a heat transfer area spreads and they are adva 
ntageous to cooling. 

[0011]In addition, it is transmitted from exothermic CHITSUPU to this chip s 
urface, without going via an internal layer, and there are heat cooled in a chip 
surface and heat which gets across to the pin surface of this CHITSUPU, and i 
s cooled there. 

[00 12] There is an effect cooled by the radiation from each surface and the conv 
ection. Electronic circuit CHITSUPU 12 can be cooled by such a method. If it is 
made above, the function to conduct the heat generated from electronic circuit 
CHITSUPU 12 can be added to the ground layer 2 with the function which su 
pplies ground potential to electronic circuit CHITSUPU 12, The function to con 
duct the heat generated from electronic circuit CHITSUPU 12 can be added to 
the voltage plane 3 with the function which supplies power supply potential to 



electronic circuit CHITSUPU 12. That is, since each potential supply and two f 
unctions of conduction of heat are given to the ground layer 2 and the voltage 
plane 3, and also these each layers are in basis Sakauchi and attached structu 
re is not attached to the outside of a substrate in the electronic substrate of thi 
s proposal, it is low cost from conventional technology, An electronic substrate 
with sufficient cooling function to carry out normal operation of the electronic 
circuit in compacter CHITSUPU can be obtained. In drawing 1 , although the g 
round layer was set to 2 and the voltage plane was set to 3, if a voltage plane i 
s connected with 2 and a predetermined pin is reconnected with a predetermin 
ed layer for a ground layer also as 3, an equivalent effect will be acquired. 
[0013]ln this example, although the ground layer and the voltage plane were c 
arried out much more all the time, if the number of layers of these each layers 
is increased, the quantity of heat which can be transmitted in these each layer 
s increases compared with the case per each layer, and is effective by cooling. 
[0014]By increasing a voltage plane and a grand number of layers from the cas 
e per layer each, impedance of a voltage plane and the ground layer itself can b 
e made small, and change of the power supply potential and ground potential t 
o the operation containing many high frequency components can be small supp 
ressed within a substrate. 

[0015]In order to increase the quantity of heat which can pass along a ground 1 
ayer and a voltage plane, it is also effective to increase the thickness of these e 
ach layers. For example, it can perform that the thickness of a ground layer an 
d a voltage plane shall be about 50-70 micrometers, without adding a process s 
pecial to the usual process, and, thereby, it can acquire a chilling effect. 
[0016] Drawing 2 shows the 2nd embodiment of this invention. The electronic s 
ubstrate of the 2nd embodiment is the example which constituted the electroni 
c substrate of this invention from eight layers, and comprises the wiring layers 
13, 15, 18, and 20, the ground layers 14 and 19, the voltage planes 16 and 17, 
and the insulating layer 500. The wiring 21 and 22 is wiring on the wiring laye 
r 18. Although the ground pin, power pin, and signal pin to which the wiring la 
yer 13 side is a component side side, and the wiring layer 20 side has come out 
of ****** electronic circuit CHITSUPU and this CHITSUPU by the solder surf 
ace side are not shown in drawing 2 . each pin is connected to the applicable lay 
er by the way thermal resistance becomes small, like drawing 1 . 
[0017]In the above electronic substrates, like the 1st embodiment, electronic ci 
rcuit CHITSUPU can be cooled and also the following operations are possible. 
[00 18] Although wiring which runs in parallel the section which it is on a wirin 
g layer to ■ ** forms an electrostatic bond by the meantime and has a fear of pr 
oducing a noise by a cross talk, If distance with a ground layer or a voltage pla 
ne which allots a ground layer or a voltage plane next to through an insulating 
layer of a wiring layer, and adjoins an electric wire layer via an insulating ma 
terial is made small as shown in drawing 2 , Since impedance of wiring in a wir 
ing layer can be made small, a noise by a cross talk by an electrostatic bond be 
tween parallel wiring can be reduced. This effect has a direction more effective 
than a time of allotting a voltage plane when a ground layer is allotted next to 



through an insulating layer of a wiring layer, and a noise by a cross talk can b 
e reduced more. Distance between the surfaces of 11, the wiring layer 13, and t 
he ground layer 14 is set to dl for the minimum thing among distance between 

wiring which runs in parallel on the wiring layer 13, A noise by a cross talk w 
hich will produce it in wiring on the wiring layer 13 and 20 more effectively if t 
he minimum thing is set to ll>dl and 12>d2 when distance between the surfac 
es of 12, the wiring layer 20, and the ground layer 19 is set to d2 can be reduce 
d among distance between wiring which runs in parallel on the wiring layer 20 

[0019]I n an electronic substrate of this example, since impedance of a voltage 
plane and the ground layer itself can be made small by having provided a volta 
ge plane and a ground layer in a multilayer, change of power supply potential 
and ground potential to operation containing many high frequency components 
can be small suppressed within a substrate. 

[0020]In an electronic substrate of this example, since heat from electronic circ 
uit CHITSUPU is transmitted in a ground layer of an internal layer, and a volt 
age plane and spreads in the whole substrate, temperature of a substrate can 
be equalized. 

[002l]becoming easy to perform control of delayed items etc., since the two abo 
ve-mentioned effects are simultaneously realizable and power supply potential 
, ground potential, and temperature can be equalized within a substrate in a s 
ubstrate of this example, suppressing change of ground potential and power su 
pply potential small within a substrate - a texture - a fine timing design beco 
mes possible. 

[0022]In the 2nd embodiment, like the 1st embodiment, by low cost from a met 
hod by conventional technology As mentioned above, when [ and ] a space whic 
h cooling equipment takes is made smaller and electronic group Sakagami's el 
ectronic circuit CHITSUPU can be cooled, A noise by a cross talk produced in 
wiring can be reduced, change of power supply potential and ground potential 
to operation containing many high frequency components can be small suppres 
sed within a substrate, and eight layer boards which can equalize temperature 
of a substrate can be obtained. 

[0023]If an effect of reducing a noise by a cross talk described in the 2nd embo 
diment is accepted also in the 1st embodiment and distance of the wiring layer 

1 and the ground layer 2 and distance of the wiring layer 4 and the voltage pi 
ane 3 are made small especially in drawing 1 , it is effective, Furthermore, dist 
ance between the surfaces of the wiring layer 1 and the ground layer 2 is made 

smaller than a shortest thing among distance between wiring which runs in p 
arallel on the wiring layer 1, If distance between the surfaces of the wiring lay 
er 4 and the voltage plane 3 is made smaller than a shortest thing among dista 
nee between wiring which runs in parallel on the wiring layer 4, a noise by a cr 
oss talk can be reduced still more effectively. 

[0024]An effect which equalizes temperature of a substrate is accepted also in 
the 1st embodiment. 

[0025] structure which provided a voltage plane or a ground layer next to it bei 



ng the example of - in a case of constituting an electronic substrate concerning 
this invention from eight layers which was shown in drawing 2 , and having pa 
ssed an insulating layer of a wiring layer - it means that an order of laminatio 
n had constituted an electronic substrate which different intermediary **** als 
o requires for this invention with intermediary ****** and drawing 2 At this ti 
me, if distance of a ground layer or a voltage plane which adjoins a certain wiri 
ng layer via an insulating layer, and this wiring layer is made small like an em 
bodiment shown in drawing 2 , a noise by a cross talk can be reduced effectively 
. This effect has a direction larger than a time of being a voltage plane in case 
an adjacent layer is a ground layer. If it is considered as l>d when distance of a 
layer with a smaller distance with this wiring layer among ground layers or v 
oltage planes which adjoin 1 and this wiring layer via an insulating layer in a 
minimum thing among distance between parallel wiring of a certain wiring lay 
er, and this wiring waste is set to d, it is still more effective for reduction of a n 
oise by a cross talk. 

[0026]Allotting a voltage plane or a ground layer to a layer which adjoins a wir 
ing layer via an insulating layer in this example about all the wiring layers lin 
e intermediary ****, This allots a ground layer or a voltage plane to a layer wh 
ich adjoins it via an insulating layer only about a wiring layer which has ***** 
* and wiring with fear of a cross talk by a case where the most of an effect of a 
n embodiment concerning this invention is made, and it can avoid restricting a 
rrangement of other wiring layers. For example, in dra wing 2 , a wiring layer 
may be allotted instead of the voltage plane 17. Although the cross talk -proof n 
ature of wiring on this wiring layer and the wiring layer 18 falls from a case of 
drawing 2 , since what is necessary is just to allot a signal line with fear of a cr 
oss talk to the wiring layer 15 guarded by ground layer and a voltage plane in 
both sides, an effect of this invention can be acquired also in ****** and such 1 
amination. If this technique is used, since it is realizable with a substrate of a 
smaller number of layers, compared with a case where allotting a voltage plan 
e or a ground layer to a layer which adjoins a wiring layer via an insulating la 
yer is performed about all the wiring layers, a substrate which has a wiring la 
yer of the same number can be manufactured to low cost. 

[0027] Drawing 3 shows the 3rd embodiment of this invention. The electronic s 
ubstrate shown in drawing 3 is the example which constituted the electronic s 
ubstrate of this invention from six layers, and comprises the wiring layers 23, 
26, and 28, the ground layers 24 and 27, the voltage plane 25, and the insulati 
ng layer 501. Although the ground pin, power pin, and signal pin to which the 
wiring layer 23 side is a component side side, and the wiring layer 28 side has 
come out of ******, electronic circuit CHITSUPU, and CHITSUPU by the solde 
r surface side are not shown in drawing 3 , each pin is connected to the applica 
ble layer by the way thermal resistance becomes small, like drawing 1 . 
[0028]If constituted as mentioned above, by low cost from the method by conve 
ntional technology like the 2nd embodiment And when the space which cooling 
equipment takes is made smaller and electronic group Sakagami's CHITSUP 
U can be cooled, Change of the power supply potential and ground potential to 



the operation which can reduce the noise by the cross talk of wiring and contai 
ns many high frequency components can be small suppressed within a substra 
te, and the six-layer electronic substrate which can equalize the temperature o 
f a substrate can be obtained. 

[0029]however, the structure of having at least one layer of wiring layers whic 
h provided the ground layer or the voltage plane in the neighbors which the ex 
ample shown in drawing 3 is a - embodiment in the case of constituting the ele 
ctronic substrate of this invention from six layers, and passed the insulating la 
yer of the wiring layer - it intermediary-******(ing) and, It means that differe 
nt intermediary **** had also constituted the electronic substrate concerning t 
his invention with the lamination shown in drawing 3 . 

[0030]If distance of the ground layer or voltage plane which adjoins a certain 
wiring layer via an insulating layer, and this wiring layer is made small like th 
e case of the 2nd embodiment, the noise by a cross talk can be reduced effectiv 
ely. This effect has a direction larger than the time of being a voltage plane in c 
ase an adjacent layer is a ground layer. If it is considered as l>d when distance 
of a layer with a smaller distance with this wiring layer among the ground lay 
ers or voltage planes which adjoin 1 and this wiring layer via an insulating lay 
er in a minimum thing among the distance between the parallel wiring of a cer 
tain wiring layer, and this wiring layer is set to d, it is still more effective for r 
eduction of the noise by a cross talk. 

[0031] Drawing 4 shows the 4th embodiment of this invention. The electronic s 
ubstrate shown in drawing 4 is the example which constituted the electronic s 
ubstrate of this invention from 12 layers, and comprises the wiring layers 29, 3 
3, 38, and 40, the ground layers 30, 32, 24, 37, and 39, the voltage planes 31, 3 
5, and 36, and the insulating layer 502. Although the ground pin, power pin, a 
nd signal pin to which the wiring layer 29 side is a component side side, and th 
e wiring layer 40 side has come out of ******, electronic circuit CHITSUPU, an 
d CHITSUPU by the solder surface side are not shown in drawing 4 , each pin i 
s connected to the applicable layer by the way thermal resistance becomes sma 
11, like drawing 1 . 

[0032]If constituted as mentioned above, by low cost from the method by conve 
ntional technology like the 2nd embodiment And when the space which cooling 
equipment takes is made smaller and CHITSUPU on an electronic substrate c 
an be cooled, The noise by the cross talk of wiring can be reduced, change of th 
e power supply potential and ground potential to high frequency operation can 
be small suppressed within a substrate, and 12 layer boards which can equaliz 
e the temperature of a substrate can be obtained. 

[0033]However, the example shown in drawing 4 is a - embodiment in the case 
of constituting the electronic substrate of this invention from 12 layers, and if i 
t has the composition of having at least one layer of wiring layers which provid 
ed the ground layer or the voltage plane in the neighbors of the wiring layer vi 
a the insulating layer, it will mean that it had constituted the electronic substr 
ate concerning this invention. 

[0034]If distance of the ground layer or voltage plane which adjoins a certain 



wiring layer via an insulating layer, and this wiring layer is made small like th 
e case of the 2nd embodiment, the noise by a cross talk can be reduced effectiv 
ely. This effect has a direction larger than the time of being a voltage plane in c 
ase an adjacent layer is a ground layer. If it is considered as l>d when distance 
of a layer with a smaller distance with this wiring layer among the ground lay 
ers or voltage planes which adjoin 1 and this wiring layer via an insulating lay 
er in a minimum thing among the distance between the parallel wiring of a cer 
tain wiring layer, and this wiring layer is set to d, it is still more effective for r 
eduction of the noise by a cross talk. 

[0035]As mentioned above, the example which constitutes the electronic substr 
ate by this invention from four layers, six layers, eight layers, and 12 layers ac 
cording to the 1st - the 4th embodiment was shown. It is the next table 1 whic 
h summarized the number of wiring layers, the number of voltage planes, and 
grand number of layers which each electronic substrate shown in the 1st - the 
4th embodiment has. 
[0036] 
[Table 1] 
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[0037]Therefore, the user should just choose the electronic substrate of the opt 
imal number of layers in consideration of the number of required wiring layers 
, the number of voltage planes, a grand number of layers, a noise margin, etc. 
When it constitutes the electronic substrate concerning this invention from nu 
mber of layerses other than table 1, this invention can be realized if the rule of 

having at least one layer of wiring layers which have a ground layer or a volta 
ge plane via an insulating layer in the neighbors of a wiring layer is followed a 
nd constituted. At this time, if distance of the ground layer or voltage plane wh 
ich adjoins a certain wiring layer via an insulating layer, and this wiring layer 
is made small, the noise by a cross talk can be reduced effectively. This effect h 
as a direction larger than the time of being a voltage plane in case an adjacent 
layer is a ground layer. If it is considered as l>d when distance of a layer with 
a smaller distance with this wiring layer among the ground layers or voltage p 
lanes which adjoin 1 and this wiring layer via an insulating layer in a minimu 
m thing among the distance between the parallel wiring of a certain wiring lay 
er, and this wiring layer is set to d, it is still more effective for reduction of the 
noise by a cross talk. As long as the above-mentioned rule is followed, the valu 
e of Table 1 and different intermediary **** of the wiring layer in an electronic 

substrate with the number of layers shown in Table 1, a voltage plane, and a g 
rand number of layers are also good. 



[0038] Drawing 6 shows the 5th embodiment of this invention. It faced connecti 
ng a through hole and a ground layer conventionally, and the thermal land wa 
s provided as shown in drawing 5 . That is, the through hole 41 lets the ground 
pin of CHITSUPU pass, and the heat transmitted from CHITSUPU in the gro 
und pin was told to the ground layer 45 via the land 44 and the channel sectio 
n 43. In this method, the land 44 and the ground layer 45 were surrounded by 
the notch 42, and since there was only a course which passes along the channe 
1 section whose thermal resistance it is narrow and is large, the heat which got 
across to the land 44 did not get across to a ground layer easily. 
[0039]Since the thermal land as shown in drawing 5 was used as well as the ca 
se of a ground layer when a through hole and a voltage plane were connected c 
onventionally, the heat transmitted from high exothermic CHITSUPU in the p 
ower pin did not get across to a voltage plane easily, either. 
[0040]So, in this example, as shown in drawing 6 , a thermal land is abolished 
and it is cotton intermediary ****** about the through hole 46 and the ground 
layer 47 at the perimeter of the through hole 46. 

[004l]Thereby, the thermal resistance in the terminal area of a through hole a 
nd a ground layer can decrease substantially compared with the former, and a 
ground pin can be promptly transmitted for **** intermediary ****** to a grou 
nd layer. Conversely, from a ground layer, the heat which has been transmitte 
d to a ground layer can be told to the ground pin of CHITSUPU of a position, a 
nd it can cool in this CHITSUPU and a pin surface. Since the impedance of the 
terminal area of a through hole and a ground layer moreover also becomes sm 
aller than the method of providing a thermal land, potential of a through hole 
and a ground layer, etc. can be made smaller, and it can carry out to the supply 
nearby fitness of the ground potential to a ground pin. 

[0042]It connects with the through hole perimeter with a cotton intermediary 
voltage plane like [ also in a voltage plane, it is the same and ] the case of the g 
round layer shown in drawing 6 by this example. The thermal resistance in th 
e terminal area of a through hole and a voltage plane can decrease substantiall 
y compared with the former by this, and the heat transmitted from high exoth 
ermic CHITSUPU in the power pin can be promptly told to a voltage plane. Co 
nversely, from a voltage plane, intermediary intermediary ****** can be told to 

the power pin of low-temperature CHITSUPU, and a voltage plane can be cool 
ed to it in this CHITSUPU and a pin surface. Since the impedance of the termi 
nal area of a through hole and a voltage plane moreover also becomes smaller t 
han the method of providing a thermal land, the potential layer of a through h 
ole and a voltage plane can be made smaller, and it can carry out to the supply 

nearby fitness of the power supply potential to a power pin. 
[0043]**** intermediary ****** i s promptly transmitted from high exothermic 
CHITSUPU to a ground layer and a voltage plane in a ground pin and a power 

pin by the above, a ground layer and a voltage plane ■■ a connoisseur - since - 
part of intermediary ****** j s transmitted in the ground pin of lowtemperatur 
e electronic circuit CHITSUPU, and a power pin and is cooled from each layer i 
n this CHITSUPU and a pin surface, exothermic CHITSUPU can be cooled effe 



ctively, and also also electrically, good connection is obtained, 
[0044]This effect the radius of the arbitrary through holes A among the throug 
h holes connected to the voltage plane r, When distance of the center of this thr 
ough hole and the center of the through hole B which touches this these days i 
s set to 2R, it is obtained also by constituting all the portions of the voltage pla 
ne surrounded by the circle of the radius r and the circle of the radius R center 
ing on the center of the through hole A with the substance which constitutes a 
voltage plane. 

[0045]The above-mentioned effect the radius of the arbitrary through holes A a 
mong the through holes connected to the ground layer r and the center of this t 
hrough hole, When distance with the center of the through hole B which appro 
aches this most is set to 2R, all the portions of the ground layer surrounded by 
the circle of the radius r and the circle of the radius R centering on the center o 
f the through hole A are obtained also by constituting with the substance whic 
h constitutes a ground layer. 

[0046] Drawing 13 shows the 6th embodiment of this invention. If it is the met 
hod of using the conventional thermal land, in a connection method with a thr 
ough hole, a ground layer, or a voltage plane as the place of the 5th embodime 
nt described, conduction of the heat between a through hole land, a ground lay 
er, or a voltage plane will be barred. Then, if it carries out by thermal Landret 
h like the 5th embodiment, shortly, heat escapes from a through hole part too 
much to a ground or a voltage plane, and soldering of parts may become difficu 
Ity. Then, in order to solder easily, making thermal resistance small, as shown 
in drawing 13 , the through hole 153 is separated from the ground layer 156 by 
the notch 154 smaller than a conventional example. Thereby, a ground pin can 
be transmitted for intermediary intermediary ****** to a grand internal layer 
from high exothermic CHITSUPU more promptly than before, and also solderi 
ng can be performed more easily than the 5th embodiment. Moreover, since th 
e electrical resistance of a terminal area is smaller than a conventional exampl 
e, ground potential can be supplied to a ground pin better than before. Connect 
ion of a voltage plane and a through hole as well as [ completely ] the case of th 
e ground layer shown in drawing 13 is made. An effect is also the same. 
[0047]As the area of a notch is not necessarily shown in drawing 13 , it is small 
er than the conventional example shown in drawing 5 , and its thermal resista 
nee of a terminal area should be just larger than the 5th embodiment shown in 
drawing 6 . Namely, when distance with the center of the through hole B whic 
h approaches r, and the center of the through hole A and this most in the radiu 
s of the arbitrary through holes A is set to 2R, When area in which the substan 
ce which constitutes a voltage plane in SO and this field occupies the area of th 
e field of the voltage plane surrounded by the circle of the radius r centering on 
the center of the through hole A and the circle of the radius R is set to SI, Wh 
en distance with the center of the through hole D which approaches this most 
with the center of r' and the through hole C in the radius of the arbitrary throu 
gh holes C is made into 2R' among the through holes which should just set to S 
1-/S0 >-0.5, and are connected to the ground layer, the area of the field of the g 



round layer surrounded by the circle of radius r' and the circle of radius R' cent 
ering on the center of the through hole C - SO' - what is necessary is to just be 

referred to as S17S0'>=0.5 when area which the substance which constitutes a 

ground layer in this field occupies is made into SI' 

[0048]By the above, the heat which has been transmitted to a ground pin and 
a power pin is transmitted from high exothermic CHITSUPU to a ground layer 
and a voltage plane more promptly than a conventional example, - part of **** 
****** gets across the ground pin of low-temperature CHITSUPU, and a powe 
r pin to a ground layer or a voltage plane rather than both layers, and since it i 
s cooled in this low-temperature CHITSUPU and a pin surface, exothermic CH 
ITSUPU can be cooled effectively, and also also electrically, good connection is 
obtained. In addition, soldering can also be made easier than the 5th embodim 
ent. 

[0049]Although it has cooled through a ground pin and a power pin in the 1st - 
the 6th embodiment, After connecting the ground pin to the ground layer and 
connecting a power pin to a voltage plane in the 7th embodiment of this invent 
ion, the pin electrically insulated with the internal circuit of electronic circuit 
CHITSUPU, the input pin which is not used, or high impedance - an intermed 
iary **** output pin is connected to the more suitable one by the way thermal 
resistance becomes small, among a ground layer or a voltage plane, the connec 
tion method at this time - Embodiment 5 or 6 - a method . 
[0050]In the 7th embodiment, - part of the heat which came out of high exothe 
rmic CHITSUPU, the pin electrically insulated with the internal circuit of a gr 
ound pin, a power pin, and electronic circuit CHITSUPU, the input pin which i 
s not used, or high impedance - an intermediary **** output pin is conducted 
to an intermediary intermediary ground layer or a voltage plane, and CHITSU 
PU is cooled. Since this example has many heat transfer courses which connec 
t a grand tub and a voltage plane to CHITSUPU compared with the case wher 
e only a ground pin and a power pin are connected to each ground layer and a 
voltage plane, it can be cooled more effectively. 

[005l]The same chilling effect is acquired not only a pin but by insulating to hi 
gh exothermic electronic circuit CHITSUPU electrically, attaching - part of a t 
hermally conductive good material to it from an internal circuit, and connectin 
g with a ground layer or a voltage plane through other - parts of this material i 
n a through hole etc. 

[0052] Drawing 7 shows the 8th embodiment of this invention. The through hoi 
e 52 lets the signal pin 56 of electronic circuit CHITSUPU 57 pass, and it is co 
nnected to the wiring layers 48 and 51 by the solder 53. The ground layer 49 a 
nd the voltage plane 50 are mutually insulated with the wiring layers 48 and 5 
1 by the insulating layer 518. Thermal conductivity is connected to the throug 
h hole 52 by the good material 54 although the ground layer 49 is insulation el 
ectrically. Thermal conductivity is connected to the through hole 52 by the goo 
d material 55 although the voltage plane 50 is insulation electrically. Although 
not illustrated, the power pin and the ground pin are connected to each voltag 
e plane and a ground layer by the method that thermal resistance is low, The p 



in furthermore electrically insulated with the inner electron circuit like the 7t 
h embodiment if needed, the input pin which is not used, and the output pin of 

a high impedance state may be connected to the more suitable one by the way 
thermal resistance becomes small, among a ground layer or a voltage plane. 
[0053]ln the above electronic substrates, although a predetermined signal is tr 
ansmitted in between the signal pin 56 and the wiring layers 48 and 51, since 
the ground layer 49 and the voltage plane 50 are insulated electrically, it does 
not get across to these layers and is not conversely transmitted from these laye 
rs, either. However, since the thermal resistance between the pin 56, and the g 
round layer 49 and the voltage plane 50 is small, When electronic circuit CHIT 
SUPU 57 is high exothermic CHITSUPU, - part of the heat which came out of 
CHITSUPU 57 has **** intermediary electric insulation in the pin 56, and the 

good conductors 54 and 55 of heat are transmitted, it gets across to the groun 
d layer 49 and the voltage plane 50, and CHITSUPU is cooled. 
[0054]When electronic circuit CHITSUPU 57 is low heat generation CHITSUP 
U, the heat which came out of high exothermic CHITSUPU and has passed alo 
ng the ground layer and the voltage plane gets across to the pin 56 through ele 
ctric insulation and the thermal conductors 54 and 55, and is emitted from the 
surface of CHITSUPU 57 and the signal pin 56. In any case, when the whole el 
ectronic substrate is seen, it has contributed to cooling of CHITSUPU. 
[0055]The pin electrically insulated with the inner electron circuit in the 8th e 
mbodiment depending on necessity to the ground pin and the power pin pan, S 
ince it uses even the signal pin as a course of heat that the input pin which is 
not used and the output pin of a high impedance state serve as a heat transfer 
course from the first, Compared with the case of the others which do not carry 
this out, thermal resistance of CHITSUPU, and the ground layer of an electron 
ic substrate and a voltage plane can be made small, and it is effective in CHIT 
SUPU cooling. If a voltage plane uses 49 and a ground layer uses this method f 
or 50 completely similarly also at the time of ******, it is effective in CHITSU 
PU cooling. 

[0056]There is the method of the 9th embodiment shown in drawing 8 other th 
an the method shown in the 8th embodiment as a method of connecting so that 
heat conduction may be performed good insulating between a ground layer an 
d a voltage plane with a signal pin electrically. The ground layer 59 and the vol 
tage plane 60 are mutually insulated with the wiring layers 58 and 61 by the i 
nsulating layer 519, and in drawing 8 . although it is insulation electrically, the 
rmal conductivity is insulated with the good materials 505, 64, and 68 as electr 
ically as each signal pins 507, 66, and 71, but. Heat is conducted well mutually 
. The lands 516, 62, 67, 517, 65, and 70 are on the wiring layer 58 and 61, and 
the land 516,517 is connected to the signal pin 507 by the solder 504,506. The 1 
and 62 is connected to the signal pin 66 by the solder 63. The land 70 is connec 
ted to the signal pin 71 by the solder 69. Although not illustrated, the ground p 
in and the power pin are connected to each applicable layer by the way therma 
1 resistance becomes small, The pin furthermore electrically insulated with the 
inner electron circuit like the 7th embodiment if needed, the input pin which i 



s not used, and the output pin of a high impedance state may be connected to t 
he more suitable one by the way thermal resistance becomes small, among a gr 
ound layer or a voltage plane. 

[0057]In the electronic substrate constituted as mentioned above, to a ground 
pin and a power pin pan. Since, as for the pin electrically insulated with the in 
ner electron circuit depending on necessity, the input pin which is not used, an 
d the output pin of a high impedance state serving as a heat transfer course, e 
ven a signal pin serves as a heat transfer course from the first, Heat conductio 
n between electronic circuit CHITSUPU 72, the ground layer 59, and the volta 
ge plane 60 is performed to **** like the 8th embodiment. Therefore, this elect 
ronic substrate is effective for cooling electronic circuit CHITSUPU. 
[0058] As a method of connecting a ground layer and a voltage plane with a sig 
nal pin, which method in the case of the signal pins 507, 66, and 71 shown in d 
rawing 8 may be adopted, and it may use combining them. If this method is co 
mpletely used in a similar manner even when a voltage plane is set to 59 and a 

ground layer is set to 60, it is effective in cooling of CHITSUPU. 
[0059] Drawing 12 shows the 10th embodiment of this invention. In drawing 12 
, the ground layer 137,140 and the voltage plane 138 are mutually insulated fr 
om the wiring layer 136,139,141 by the insulating layer 152. Intermediary *** 
* [ as ] which conducts heat well mutually although the ground layers 137 and 
140 and the voltage plane 138 are insulation electrically and are electrically in 
sulated with the through hole 143 with the thermally conductive good material 

146,147,148. the signal pin 150 the through hole 143 a connoisseur - it is 
connected with the land 142,144,145 by an intermediary cage and the solder 1 
49. Although not illustrated, the ground pin and the power pin are connected t 
o each applicable layer by the way thermal resistance becomes small, The pin 
electrically insulated with the inner electron circuit like the 7th embodiment if 

needed, the input pin which is not used, and the output pin of a high impedan 
ce state may be connected to the more suitable one by the way thermal resista 
nee becomes small, among a ground layer or a voltage plane. 
[0060]In the above patchboards, to a ground pin and a power pin pan, dependi 
ng on necessity. Since, as for the pin electrically insulated with the inner electr 
on circuit, the input pin which is not used, and the output pin of a high impeda 
nee state serving as a heat transfer course, even a signal pin serves as a heat t 
ransfer course from the first, Heat conduction between electronic circuit CHIT 
SUPU 151, the ground layer 137,140, and the voltage plane 138 is performed g 
ood like the 8th embodiment. Therefore, this electronic substrate is effective fo 
r cooling electronic circuit CHITSUPU. 

[0061] Although the 8th embodiment did not show the example in case a wiring 
layer is in an internal layer, how to connect so that heat conduction may be pe 
rformed good, insulating electrically between a signal pin, and ground layers a 
nd voltage planes when a wiring layer is in an internal layer in this example w 
as shown. Even if a wiring layer, a ground layer, and a voltage plane increase r 
ather than drawing 12 by using the same technique as this, Insulating a volta 
ge plane and a ground layer with a signal pin electrically, even if an order of la 



mination changes, it can connect so that heat conduction can be carried out go 
od mutually, and an electronic substrate effective in cooling of electronic circuit 
CHITSUPU can be obtained. 

[0062] Drawing 16 shows the 11th embodiment of this invention. In drawing 16 
, the ground layer 184,187, the voltage plane 185, and the wiring layer 183,186 
,188 of each other are insulated by the insulating layer 199. The signal pin 198 
of electronic circuit CHITSUPU 197 is connected to the lands 189-191 on each 
wiring layer 183,186,188 by the solder 194,195,196, Intermediary **** [ as ] w 
hich is transmitted well [ each ] as for heat although the ground layer 184,187 
of an electronic substrate and the voltage plane 185 are excellent in the signal 
pin 198 and electric insulation and it is electrically insulated with the thermall 
y conductive good material 192,193. Although not illustrated, the ground pin a 
nd the power pin are connected to each applicable layer by the way thermal re 
sistance becomes small, The pin electrically insulated with the inner electron c 
ircuit like the 7th embodiment if needed, the input pin which is not used, and t 
he output pin of a high impedance state may be connected to the more suitable 
one by the way thermal resistance becomes small, among a ground layer or a 
voltage plane. 

[0063]In the above electronic substrates, a ground pin, a power pin, the pin fur 
ther insulated with the inner electron circuit electrically depending on necessit 
y, the input pin which is not used, From the first, since even a signal pin serve 
s as a heat transfer course, it is performed good [ heat conduction between elec 
tronic circuit CHITSUPU 197, the ground layer 184,187, and the voltage plane 
185 ] of the 9th embodiment and the opportunity that the output pin of a high 
impedance state serves as a heat transfer course. Therefore, this electronic sub 
strate is effective for cooling electronic circuit CHITSUPU. 

[0064]Although the 9th embodiment did not show the example in case a wiring 
layer is in an internal layer, in this example, how to connect so that heat cond 
uction may be performed good was shown, insulating between a ground layer a 
nd voltage planes with a signal pin electrically, when a wiring layer is in an int 
ernal layer. Even if a wiring layer, a ground layer, and a voltage plane increase 
rather than drawing 16 by using the same technique as this, Insulating a volt 
age plane and a ground layer with a signal pin electrically, even if an order of 1 
amination changes, it can connect so that heat conduction can be carried out g 
ood mutually, and an electronic substrate effective in cooling of electronic circu 
it CHITSUPU can be obtained. 

[0065] Drawing 9 shows the 12th embodiment of this invention. The 12th embo 
diment is constituted by allotting the connectors 73-82, the ZIP type memories 
83-86, high exothermic electronic circuit CHITSUPU 87-105,503, and low heat 
generation electronic circuit CHITSUPU that is not illustrated on the electroni 
c substrate 106, as shown in drawing 9 . 

[0066]In order to cool such an electronic substrate, the fluid for cooling, for exa 
mple, air, is poured leftward (connector 82 side) from the right (connector 76-7 
8 side) of drawing 9 by a fan etc. In order to prevent delay of a signal, and mixi 
ng of a noise in the system which is generally crowded two or more sets in an e 



lectronic substrate, he would like to shorten a signal wire, and also the packag 
ing density of a substrate is raised as much as possible for the Reason for likin 
g to make a system compact etc. 

[0067] When high density assembly of the electronic substrate as shown in dra 
wing 9 is carried out, it will be in the state where it is shown in drawing 14 , Si 
nee the crevice between the electronic substrates which adjoin the connector 1 
57,158,159 is small compared with the distance between the adjoining electron 
ic substrates when a fluid is poured to an arrow direction, the pass resistance i 
n this portion of a fluid becomes large. Therefore, the speed of the fluid in whic 
h a fluid passes a rat tail, B, D, and the F section in B in drawing 14 , D, and th 
e F section becomes far [ before being extracted ]. 

[0068]It is drawing 10 which showed the outline of the flow of the fluid in the e 
lectronic substrate 106 shown in drawing 14 . Intermediary **** with a small i 
nterval with the electronic substrate which, as for the connectors 73-82 and th 
e ZIP type memories 83-86, the height from the component side surface of the 
electronic substrate 106 adjoins highly in drawing 10 . Therefore, the connector 
s 73-82 and the ZIP type memories 83-86 act as an obstacle of the flow of a flui 
d. As a result, the flow and intermediary **** of a fluid as shown in dra wing 1 
0_by an arrow on the component side of the electronic substrate 106. So, when 
arranging high exothermic electronic circuit CHITSUPU 87-105,503 to such el 
ectronic group Sakagami, as shown in drawing 9 , it allots. Although not illustr 
ated, low heat generation CHITSUPU is allotted to the remaining spaces that 
allotted high exothermic CHITSUPU in drawing 9 . 

[0069] As mentioned above, in a ****** electronic substrate, CHITSUPU 93-96 
hits in mounting the fluid which the rat tail rate of flow increased to the field 
D between the connector 76 and 77, and CHITSUPU 99-102 hits the fluid whic 
h the rat tail rate of flow increased to the field B between the connectors 77 an 
d 78. Since a heat transfer coefficient improves and the effect of cooling increas 
es so that the rate of flow of a fluid is large when cooling a heating element wit 
h a fluid generally, these CHITSUPU is more effectively cooled by the connecto 
rs 76-78 compared with the case where a fluid is not extracted. 
[0070]In the position by which high exothermic CHITSUPU 89-91,503 is arran 
ged, the fluid which passed through the field D and the field F collided, and dis 
order has arisen. Therefore, in this position, heat transfer between a chip surf 
ace and a fluid will be in the state of turbulent heat transfer, and compared wi 
th the case where disorder does not arise, since a heat transfer coefficient impr 
oves remarkably, CHITSUPU is cooled more effectively. 

[0071]High exothermic CHITSUPU 87 and 88 hits the fluid which the rat tail 
and the rate of flow increased between the ZIP type memory 83 and 84, and hi 
gh exothermic CHITSUPU 92 hits the fluid which the rat tail and the rate of fl 
ow increased between the ZIP type memory 84 and 85. High exothermic CHIT 
SUPU 97 and 98 hits the fluid which the rat tail and the rate of flow increased 
among the ZIP type memories 85 and 86, and high exothermic CHITSUPU 10 
3-105 hits the fluid which the rat tail and the rate of flow increased between th 
e ZIP type memory 86 and the connectors 79-81. Therefore, since high exother 



mic CHITSUPU 87, 88, 92, 97, 98,103-105 all hits the fluid of the quick rate of 
flow compared with the case where there is **** like drawing 9 as for nothing, 
in a connector or a ZIP type memory, it is cooled more effectively. 
[0072]As mentioned above, in the 12th embodiment of this invention shown in 
drawing 9 , CHITSUPU can be effectively cooled by disorder of the fluid for cool 
ing which the rate of flow increased according to the diaphragm by these, and t 
he fluid for cooling produced by these, using rather and positively the obstacle 
of the flow of fluids, such as a connector which must be arranged on an electro 
nic substrate, and a ZIP type memory. It has also contributed the substrate wh 
ich mounted CHITSUPU to effective cooling that surface area is increasing co 
mpared with the substrate which does not mount CHITSUPU, and that disord 
er has arisen with the flow of a fluid by CHITSUPU itself. 

[0073]As an obstacle which controls the flow of a fluid, a connector and not onl 
y a ZIP type memory but the parts and other whatever which originally are no 
t on a substrate in addition to this if it is ** in ** may be used. 
[0074]**** and the fluid for cooling may be insulating gases, and may be an in 
sulating liquid. When the fluid for cooling is a liquid, a substrate may be made 
immersed into this liquid. 

[0075] Drawing 11 shows the 13th embodiment of this invention. The electronic 
substrates 107-109 are connected to the mother board 121 by each ** connecto 
r 118,119,120 in drawing 11 . The ground layer of the electronic substrate 107 i 
s connected to the conduction plate 113,117 by the conduction plate 110,114, an 
d the voltage plane of the electronic substrate 107 is connected to the conducti 
on plate 510 by the conduction plate 511 with another conduction plate again a 
t the conduction plate 515. The ground layer of the electronic substrate 108 is c 
onnected to the conduction plate 113,117 by the conduction plate 111,115, and t 
he voltage plane of the electronic substrate 108 is connected to the conduction 
plate 510 by the conduction plate 512 with another conduction plate again at t 
he conduction plate 515. 

[0076]The ground layer of the electronic substrate 109 is connected to the cond 
uction plate 113,117 by the conduction plate 112,116, and the voltage plane oft 
he electronic substrate 109 is connected to the conduction plate 510,515 by the 
conduction plate 513,514. 

[0077]Here, all the conduction plates comprise a good conductor of**** and he 
at, and the tangent with a conduction plate is performed so that electrical resis 
tance and thermal resistance may become small. 

[0078]The ground layer of the mother board 121 is connected to the ground pla 
te 122 by the conduction plate 127,128,129 and other conduction plates, and th 
e voltage plane of the mother board 121 is connected to the power supply plate 
123 by the conduction plate 130,131,132 and other conduction plates. 
[0079]Here, the ground plate 122 and the power supply plate 123 comprise a g 
ood conductor of the electrical and electric equipment and heat. The conductio 
n plate 113,117 is connected to the ground plate 122 by the conduction plate 12 
4,125, and the conduction plate 510,515 is connected to the power supply plate 
123 by the conduction plate 508,509. The fluid for cooling is poured from space 



this side to the back, as the arrow has shown in drawing 11 . On each electronic 
substrate, high exothermic CHITSUPU 126 is mounted partly. 
[0080] Each electronic substrate has adopted either of the structures shown in t 
he 1st ■ the 12th embodiment, or its combination. 

[008l]In a system with the above structures, **** intermediary cooling of the 
heat generated from electronic circuit CHITSUPU mounted on the electronic s 
ubstrate 109 is carried out in the following courses. 

[00821(a) It conducts to this exothermic chip surface, and is cooled by the chip 
surface by flowing fluid. 

[0083] (b) It gets across to the pin which has come out of this exothermic CHIT 
SUPU, and is cooled in a pin surface. 

[0084] (c) It is transmitted from exothermic CHITSUPU to an internal "layer gr 
ound layer and a voltage plane through the pin connected to the ground layer o 
r the voltage plane by the method that thermal resistance is small, among the 
pins of this CHITSUPU, Through this, rather than both this layer, it gets aero 
ss to the surface of low-temperature low heat generation CHITSUBU, and is co 
oled in a chip surface and the pin surface of this low heat generation CHITSU 
PU. 

[0085] (d) It gets across to a **** intermediary pan through here at the whole e 
lectronic substrate at an internal- layer ground layer and a voltage plane throu 
gh the pin connected to the ground layer or the voltage plane by the method th 
at thermal resistance is small, among the pins of exothermic CHITSUPU to thi 
s CHITSUPU, it gets across to the electronic substrate surface gradually, and s 
urface cooling is carried out. 

[00861(e) It is transmitted from exothermic CHITSUPU to an internal -layer gr 
ound layer, get across the conduction plate 112,116 to the **** intermediary co 
nduction plate 113,117, and the conduction plate 124,125 is transmitted furthe 
r, and get across to the ground plate 122. The heat transmitted in this course i 
s cooled on the surface of each conduction plate, and the surface of the ground 
plate 122. - part of the heat which got across to the internal-layer ground layer 

gets across to the mother board 121 through the connector 120, and gets acros 
s to the ground plate 122 through the conduction plates 127-129 and other con 
duction plates further. The heat transmitted in this course is cooled in the surf 
ace, the mother board surface, and the grand sheet surface of each conduction 
plate. If there is a low-temperature electronic substrate (daughter board) rathe 
r than a mother board, heat will be transmitted also there from Mother PODO 
and ********** w iH be cooled within a daughter board here. 
[00871(0 being transmitted from exothermic CHITSUPU to an internal -layer v 
oltage plane - conduction -ed - 513,514 is transmitted, get across to the con 
duction plate 510,515, and the conduction plate 508,509 is transmitted further, 

and get across to the power supply plate 123. The heat transmitted in this cou 
rse is cooled on the surface of each conduction plate, and the surface of the pow 
er supply plate 123. - part of the heat which got across to the internal-layer vol 
tage plane gets across to the mother board 121 through the connector 120, and 
gets across to the power supply plate 123 through the conduction plates 130-13 



2 and other conduction plates further. The heat transmitted in this course is co 
oled in the surface, the Mother PODO surface, and the power supply plate surf 
ace of each conduction plate. If there is a low-temperature daughter board fro 
m a mother board, heat will be transmitted also there from Mother PODO and 
********** will be cooled within a daughter board here. 

[0088] (g) In addition, there is also a chilling effect by the radiation from each 
CHITSUPU, a pin conduction plate, an electronic substrate, Mother PODO, a 
power supply plate, and a ground plate and a convection. 

[0089]By the above, electronic circuit CHITSUPU can be cooled on the electron 
ic substrate 109. It can cool in a way with the same similar of electronic circuit 
CHITSUPU on the electronic substrate 107,108. 

[0090]In the system shown in drawing 11 , it faces supplying a power supply to 
the mother board 121, and the voltage plane of a mother board and the ground 
layer are supplied via the power supply plate 123 and the ground plate 122 fro 
m power supply YU ** TSUTO. Here, the power supply potential and the grou 
nd layer which serve as the power supply plate 123 and serve as a standard of 
each ** whole system on the ground plate 122 are supplied. Here, since the po 
wer supply potential and ground potential which serve as the power supply pla 
te 123 and serve as a standard of each ** whole system on the ground plate 12 
2 can be stabilized, power supply potential and ground potential can be stabili 
zed on the mother board 121 and the daughter board slack board 107-109. 
[009l]The structure shown in the 1st - the 4th embodiment is adopted also as t 
he mother board 121. Therefore, by having provided the voltage plane and the 
ground layer in the multilayer like the daughter board slack boards 107-109 al 
so in the mother board 121, Impedance of a voltage plane and the ground layer 
itself can be made small, and change of the power supply potential and groun 
d potential to the operation containing many high frequency components can b 
e small suppressed within a substrate. 

[0092]Since exothermic CHITSUPU and the heat from a hot connector pin are 
mainly transmitted in the ground layer of an internal layer, and a voltage plan 
e and spread in the whole substrate like the daughter board slack boards 107- 
109 also in the mother board 121, the temperature of a substrate can be equali 
zed. 

[0093] Although the daughter board connected to Mother PODO 121 is three sh 
eets of the substrates 107-109 in drawing 11 , even if the number of DOTAPOD 
O increases from this, there is the completely same effect as the above. 
[0094]It is more effective for stabilization of ground potential, power supply po 
tential, and a signal to cooling of CHITSUPU, and electronic group Sakagami t 
o shorten the course which ties a join byway way, and the mother board 121 an 
d the power supply plate 123 for the mother board 121 and the ground plate 12 
2 as much as possible. 

[0095]Although the ground plate 122 and the power supply plate 123 are arran 
ged to the mother board 121 down side by this example, as long as the above-m 
entioned conditions are fulfilled, they may be arranged how many sheets anyw 
here. Unevenness or a fin may be provided in the surface of the ground plate 1 



22 and the power supply plate 123, and cooling of CHITSUPU is more effective 
ly performed at this time. 

[0096]Although the ground layer and the ground plate 122 of each electronic s 
ubstrate were connected with the conduction plates 110-117,124,125 and the v 
oltage plane and the power supply plate 123 of each electronic substrate are co 
nnected with the conduction plates 510-515,508,509 and other conduction plat 
es in drawing 11 , It is not necessary to necessarily connect a ground layer and 
a voltage plane to each , ground plate 122 and the power supply plate 123, and 
only the ground plate 122 may be connected with a ground layer, and only the 
power supply plate 123 may be connected with a voltage plane. 
[0097]The position of a conduction plate does not necessarily need to be the sa 
me as drawing 1 1 , and may arrange the suitable number for a suitable positio 
n if needed. If the mother board of this electronic substrate equipment and DO 
TAPODO are constituted using the electronic substrate of this invention, and a 
mounting electronic substrate, the effect described here will become more effe 
ctive. 

[0098]The 14th embodiment of this invention is described using drawing 3 . Th 
e electronic substrate of this example comprises the wiring layers 23 and 26, t 
he 28 ground layers 24 and 27, the voltage plane 25, and the insulating layer 5 
01. Here, the insulating layer 501 is excellent in electric insulation, and compr 
ises the material (for example, Ceramics Sub -Division) or structure whose ther 
mal conductivity is better than an epoxy resin. The **** and wiring layer 23 si 
de is a component side side, and the wiring layer 28 side is a solder surface. It 
is drawing 15 which showed the junction state of the ground pin, power pin an 
d signal pin which have come out of electronic circuit CHITSUPU and CHITS 
UPU which are mounted in the electronic substrate in this example, and the el 
ectronic substrate in this example. 

[0099]In drawing 15 . the through hole 520 along which the signal pin 170 of el 
ectronic circuit CHITSUPU 175 passes is connected with each wiring layer an 
d the lands 167-169 in 23, 26, and 28. The insulating layer 501 and the throug 
h hole 520 adjoin, and heat conduction between both is performed good. The gr 
ound layers 24 and 27, the voltage plane 25, and the insulating layer 501 also 
adjoin, and heat conduction between both is performed good. The ground layer 
s 24 and 27 and the through hole 520 are insulated by the space 172,174, and t 
he voltage plane 25 and the through hole 520 are insulated by the space 173. 
[0100]The through hole 163 along which the ground pin 161 passes is electrical 
ly connected to the land 177,178 on each wiring layer 23 and 28. The insulatin 
g layer 501 and the through hole 163 adjoin, and heat conduction between both 
is performed good. The ground layers 24 and 27 and the through hole 163 are 
electrically connected. The voltage plane 25 and the through hole 163 are insul 
ated by the space 164. 

[010l]The through hole 165 along which the power pin 162 passes is electricall 
y connected to the land 180,181 on each ** wiring layer 23 and 28. The voltage 
plane 25 is electrically connected to the through hole 165. The insulating layer 
501 adjoins the through hole 165, and heat conduction between both is perfor 



med good. The ground layers 24 and 27 and the through hole 165 are insulated 
by the space 166,176. 

[0102]In the electronic substrate constituted as mentioned above, the heat gen 
erated from electronic circuit CHITSUPU 175 mounted in the substrate is cool 
ed as follows. First, - part of the generated heat gets across to this CHITSUPU 

175 surface, and is cooled there. The remaining heat is transmitted in the sign 
al pin 170, the ground pin 161, and the power pin 162. Here, a part of heat is c 
ooled in a pin surface. ********** i s transmitted in the solder 171 and the thro 
ugh hole 520, and gets across the pin 170 to the insulating layer 501. Here, alt 
hough the insulating layer 501 is an electric insulator, since it is a good conduc 
tor of heat, the thermal resistance between the through hole 520 and the insul 
ating layer 501 is small compared with the case where the insulating layer 501 

is a bad conductor of heat, and heat conduction between both is performed goo 
d. 

[0103]The heat transmitted in the pin 161 gets across also to the insulating la 
yer 501 which transmits and adjoins the ground layers 24 and 27 which are tr 
ansmitted in the solder 179 and the through hole 163, and are electrically conn 
ected. Here, although the insulating layer 501 is an electric insulator, since it i 
s a good conductor of heat, the thermal resistance between the through hole 16 
3 and the insulating layer 501 is small compared with the case where the insul 
ating layer 501 is a bad conductor of heat, and heat conduction between both is 
performed good. 

[0104]The heat transmitted in the pin 162 gets across also to the insulating la 
yer 501 which is transmitted in the solder 182 and the through hole 165, and t 
ransmits and adjoins the voltage plane 25 connected. Although the insulating 1 
ayer 501 is an electric insulator here, since it is a good conductor of heat, the t 
hermal resistance between the through hole 165 and the insulating layer 501 i 
s small compared with the case where the insulating layer 501 is a bad conduc 
tor of heat, and heat conduction between both is performed good. 
[0105]The heat which got across to the ground layers 24 and 27, the voltage pi 
ane 25, and the insulating layer 501 as mentioned above is cooled by either oft 
he following courses. 

[0106]First, heat is transmitted [ 1st ] from the ground layers 24 and 27, the v 
oltage plane 25, and the insulating layer 501 to the thickness direction of an el 
ectronic substrate, the electronic substrate surface is arrived at, and it is coole 
d there. Since the insulating layer 501 is a good conductor of heat here and hea 
t gets across to a substrate face promptly compared with the case where the ba 
d conductor of heat is used for an insulating layer, it is cooled more by fitness. 
[0107]The ground pin of a temperature 2nd lower than the ground layers 24 a 
nd 27, the voltage plane 25, and the insulating layer 501, a power pin, and a si 
gnal pin are transmitted, and it is cooled on the surface with the surface of thi 
s pin, and this pin of CHITSUPU. When the insulating layer 501 is a bad cond 
uctor of heat, the course which is transmitted in the ground layer of heat and a 
voltage plane, and reaches a **** intermediary chip surface in a ground pin a 
nd a power pin is main here, but. Since the good conductor of the heat of the in 



sulating layer 501 is used in this example, there are a course which results an 
insulating layer besides the above-mentioned course in a **** intermediary gr 
ound pin, and reaches a **** intermediary chip surface in a power pin, and a c 
ourse which is transmitted [ insulating layer ] in a **** intermediary signal pi 
n, and reaches a chip surface, Heat conduction is promoted and only the part w 
hose course increased is cooled more by fitness. 

[0108]A ground layer, a voltage plane, and an insulating layer are transmitted, 
and it is cooled [ 3rd ] in the cooling equipment formed in the point of these la 
yers. Here, compared with the case where the insulating layer 501 is a bad con 
ductor of heat, there is much quantity of heat to which the direction of this exa 
mple reaches previous cooling equipment through the insulating layer 501, an 
d it is effective by cooling of exothermic CHITSUPU. 

[0109]Since it has allotted the multilayer as a ground layer and a voltage plan 
e are shown in drawing 15 , the effect of reducing the noise by a cross talk is th 
e same as that of the 3rd embodiment, and is the same. [ of the method of maki 
ng the effect more remarkable ] 

[0110]It compares, when it allotted the multilayer and the ground layer coveri 
ng a multilayer, the whole voltage plane, the ground layer of the same thickne 
ss, and a voltage plane are made [ every / - layer ], as a ground layer and a volt 
age plane were shown in drawing 15 , Since many the ground layers and voltag 
e planes which are the good conductors of heat can be allotted to a near place f 
rom a substrate face, it is advantageous to cooling in a substrate face. This is t 
he same also about the case where the insulating layer 501 is a bad conductor 
of heat. 

[011l]By having provided the voltage plane and the ground layer in the multil 
ayer, impedance of a voltage plane and a ground layer can be made small, and 
change of the power supply potential and ground potential to high frequency o 
peration can be small suppressed within a substrate. 

[0112]Since the ground layers 24 and 27 of an internal layer and the voltage pi 
ane 25 are transmitted also in the thermally conductive good insulating layer 
501, of course and the heat from electronic circuit CHITSUPU 175 generating 
heat spreads in the whole substrate in this example, Compared with the case 
where the insulating layer 501 is a bad conductor of heat, equalization of the t 
emperature of a substrate can be attained more effectively. 
[0113]Here, although the fields 172-174,164,166,176 were space, this portion is 
also excellent in electrical insulation, and may consist of the materials or stru 
ctures which are a good conductor of heat. Since this portion can also be contri 
buted to conduction of heat in such a structure, the above-mentioned effect app 
ears more effectively. The example of drawing 3 is a - embodiment in the case o 
f constituting this invention from 6 lamellaes, From the material which has pr 
ovided the ground layer or the voltage plane next to through the insulating lay 
er of the wiring layer, and moreover has the good conductance of heat with ins 
ulation with an electric insulating layer, or structure, if it is ********** ? it mea 
ns that an order had constituted the electronic substrate of this invention with 
the lamination shown in drawing 3 also in intermediary **** [ **** / different 



intermediary ] with a as different number of layers as drawing 3 . 
[0114]For example, if the material or structure which has the good conductanc 
e of heat with insulation with the electric insulating layer 5 in drawing l is co 
mprised, It becomes - embodiment which constituted this invention from 4 lam 
ellaes, and if it is ********** ? i t w m become - embodiment which constituted th 
is invention from 8 lamellaes from the material which has the good conductanc 
e of heat with insulation with the electric insulating layer 500 in drawing 2 , or 
structure. In drawing 4 , if the material or structure which has the good condu 
ctance of heat with insulation with the electric insulating layer 502 is compris 
ed, it will become - embodiment which constituted this invention from 12 lamel 
laes. These effects are the same as that of the 14th embodiment. 
[0115]Either or the electronic substrate which combined some before long of E 
mbodiments 1-14 is heated beforehand, and the mounting method which perfo 
rms soldering of parts is the 15th embodiment of this invention after that. 
[0116]If it tries to solder parts, not preheating such an electronic substrate wit 
hout using this system, Although ********** escapes in thermally conductive g 
ood layers, such as a ground layer and a voltage plane, immediately in the thro 
ugh hole connected to thermally conductive good layers, such as a ground layer 
and a voltage plane, by the way thermal resistance becomes low and soldering 
is not performed to fitness, If this system is used, since thermally conductive g 
ood layers, such as a ground layer and a voltage plane, are heated beforehand 
and temperature is high, the ********** can escape in thermally conductive go 
od layers, such as a ground layer and a voltage plane, and can perform a hard i 
ntermediary and soldering to this through hole good. 

[0117]It faces mounting parts in the electronic substrate which combined some 
either of the Embodiments 1-14, or of them, The mounting method which inse 
rts IC, LSI, etc. in a socket after cooling enough by building sockets of business 
, such as IC and LSI, into this electronic substrate beforehand, and soldering a 
fter heating this electronic substrate beforehand like the 15th embodiment is t 
he 16th embodiment of this invention. When parts are mounted by a method li 
ke the 15th embodiment in such an electronic substrate, IC or LSI incorporate 
d when preheating time was long or preheat temperature was high breaks dow 
n, and will not carry out normal operation. 

[0118]Then, if this method is used, parts can be mounted, without exposing IC 

or LSI to an elevated temperature. 

[0119] 

[Effect of the Invention] Since transmit to the ground layer or voltage plane wh 
ich constituted thickly the heat which is generated with the chip which built in 

the electronic circuit according to this invention from a wiring layer through t 
he pin of a chip good, the range with a wide substrate is made to diffuse heat p 
romptly and heat can be radiated from a substrate face, a radiation means can 

be constituted compactly. 

[0120]By heating beforehand thermally conductive good layers, such as a grou 
nd layer and a voltage plane, since it can be made hard to escape from this thr 
ough hole in heat in the case of an intermediary with a small temperature gra 



dient with these layers and melting points of solder, and soldering, it can solde 
r to fitness. 

[Brief Description of the Drawings] 

[Drawing 1 ] It is a sectional view showing the 1st embodiment of this invention 

[Drawing 2] It is a sectional view showing the 2nd embodiment of this inventio 
n. 

[Drawing 3] It is a sectional view showing the 3rd embodiment of this invention 

[Drawing 4] It is a sectional view showing the 4th embodiment of this invention 

[Drawing 5j lt is a figure showing the thermal land by conventional technology. 

[Drawing 6] It is a figure showing the 5th embodiment of this invention. 
[Drawing 7] It is a sectional view showing the 8th embodiment of this invention 

[Drawing 8] It is a sectional view showing the 9th embodiment of this invention 

[Drawing 9] It is a figure showing the 12th embodiment of this invention. 
[Drawing IQj lt is a figure showing the 12th embodiment of this invention. 
[Drawing ll] It is a figure showing the 13th embodiment of this invention. 
[Drawing 12] It is a sectional view showing the 10th embodiment of this inventi 
on. 

[Drawing 13] It is a figure showing the 6th embodiment of this invention. 
[Drawing 14] It is a figure showing the 12th embodiment of this invention. 
[Drawing 15] It is a sectional view showing the 14th embodiment of this inventi 
on. 

[Drawing I Gj It is a sectional view showing the 11th embodiment of this inventi 
on. 

[Explanations of letters or numerals] 

1, 4 [ - An insulating layer, 9 / -■ Ground pin, ] - A wiring layer, 2 - A ground 1 
ayer, 3 - A voltage plane, 5 10 " A signal pin, 11 - A power pin, 13, 15, 18, 20 - 

Wiring layer, 14, 19 - A ground layer, 16, 17 - A voltage plane, 21, 22 ■- Wirin 
g, 23, 26, 28 -- A wiring layer, 24, 27- A ground layer, 25 - Voltage plane, 29, 3 
3, 38, 40 - A wiring layer, 30, 32, 34, 37, 39 - Ground layer, 31, 35, 36 - A volt 
age plane, 41, 46 - A through hole, 42 - Notch, 43 [ Wiring layer, ] - A chann 
el section, 44 - A land, 45, 47 - A ground layer, 48, 51 49 [ - Wiring layer, ] - A 

ground layer, 50 -■ A voltage plane, 56 -- A signal pin, 58, 61 59 - A ground lay 
er, 60 - A voltage plane, 66, 71,507 - Signal pin, 73-82 - A connector, 83-86 - 
A ZIP memory, 87-105 - Quantity exothermic electronic circuit CHITSUPU, 10 
7-109 -- An electronic substrate, 110-117 - A conduction plate, 121 - Mother bo 
ard, 122 [ ■■ A wiring layer, 137,140 / - - A ground layer, 138 / - A voltage plane, 
150 / - A signal pin, 152 / - An insulating layer, 153 / ■■ A through hole, 156 / - 

Ground layer, ] - A ground plate, 123 - A power supply plate, 124,125,127-132 

- A conduction plate, 136,139,141 157-159 [-- A signal pin, 183,186,188 /-- A 



wiring layer, 184,187 / - A ground layer, 185 / — A voltage plane, 500-502 / - A 
n insulating layer, 503 / - Quantity exothermic electronic circuit CHITSUPU, 
508"515 / Conduction plate. ] - A connector, 161 - A ground pin, 162 - A pow 
er pin, 170 
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mmmzir ltzmqic immm k a 9 5 > k« ^istt 

fe , *«W t ff **?S«*«lJ« L c i: t ft *. 
c©^ H 2 U^^SfiK0Vn«, ft«eWIK:KMMI 

zftbrmmz? 1 ? y h"m$rzimmtmm®m<D 

imZ'hH < f ntf S»*WK ^nxh-7(cj;§/^X 
*Ui©¥tTE«aH©E«l©7%g'hftt©* 1 > ^EH 

^ , isse^i t ©eh^j^s i/^©s t mmm t ©sb 

**dfcU^ l >d kttm. ^nxh-^{cj;5 
[0 0 2 6] ¥H»ijT-tt, ElSJifC«S»Ji*M.T»f 
^T©@S|gil(co^TffoT^S7b > i, ctiti, *^Bfl{<: 
p X h - 7 ©fe*tt©fc 5 E*S**f 5 EWI^ftCo 

<fc-5K-r5Ci:t,T'f -5, H2tcfc^TWIS 

1 7©^t)(cE^gJ&ELTt <fc^ 0 £<DM&mk&ffi 

m 1 s ±©e^©» 9 n x h - y tta m 2 ©4}o<fc 
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tfZt>\ ^nx b-t<Dt3%t\cD&% l {n%"7'<>*mi 

ztf^y v^tnumxa- h'Zftz^umm 1 5 \z 
sa?ft{f<fci^©f sot, cco^^^ji+Mtcfc^Tt 

f So 

[00 2 7] H3tt*«W©»3©S6!t«*^tT^ 10 
fML/c^Jf &<9, SE^/i 2 3, 2 6, 2 8, ^7>K 

124, 27, wm2 5. mmso \frt>m$&*\ 

TV*, ttfts E«l«2 3Was,H,ffiffllJ-p*»3, iBISJB 
2 8«tf¥ffll«Jf&OT, •.17-|n|Sgf--y7°fc'J;a ;1 f-y 
•ffrt> ffiTl^* 2*7 > K \d mm fc? Vfc «fc ffi^f tf > 
ti03(C«^LTV^V^ 01 &t°>£:&f£S 

[0028] w±oj;9tctM-rna\ ®2S»jiii 
is, u*miiz&%ft&&Qi&3Zhx-fr^wmmc 20 

KWX t 5 ±, E*S© 2 n x F - ? (c d; 5 / -r X£|g« 

f *asn8«#** < 3tr»ttc*r-r § »f,m ^ 

-So 

[0 0 2 9] {B U 03fC,iRL/c#iJtt, *^©t?a 

Wk 6 ST'IMI - *it&©-|g»ijf £ -3 T, wmn 

mmm *ft u ferns •? k y 5 y k ji £ & immmzmv 

0 3 C^LfcBfllJS t teg&of if fe , #fgW;:&* 
[0 0 3 0] g-fc, S2^«coi^Pa $3 IBM 

K«stwB*^bT««-r * > kw t m 

Mmmmtt'hiE < r tuf^se^Dx F-^fc£ 
&/'T;c*ffitt?*s. comb, bhsji*^5>k 

fc, **E«io 3 l E fTBIIIHore)tOd^«/|'*feO* 

mmtcommzd turn, i>dt-rti«\ ^nxh* 

£ 1 
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- * tc J; § J 4 Xn\m\c *. <b \C®%mX'& 5o 

[o o 3 i ] H 4 *«U]roSB 4 ro&JMM^Ltv 

H4(c^-r«^s««, *5»h©*fs«*i 2i 

f*J*Lfc«f*?K E«*2 9, 3 3, 3 8, 4 0, 

> F/Ff 3 0 , 32, 24, 37, 39, '« j}|?Jj 3 
1, 3 5, 3 6, 16*1115 0 2fr5#}j£StlfVSo £ 
/c, SB«IS2 9ffl!JA' ( MffiffliJf*D, EM 4 0«tf¥ 
HiSflTSOT, S^tHlSg^ Xfc £ tf f-^ Xfr 5 ffiT 

[0032] vL±<D£.?K.mi&Thi£, %2mmmm 

St 5X^-X£J;0/h2< LXttWRtorv/ff 
HHPf * * ±, ffilS© ^aXh-^CcfcS/i' XfcffiH 

ft, KAttnfficj^r««mffi. ^vFHucog 
mzmkfax'hz < fflx. § c ft , a«©»&K£J$ 

-ffcft*i 2/ia«%ftf*ci:#T-t*o 
[0 0 3 3] fit, H4K^Ufc«tt, *^HilO«^S 

2mxmmz>i%%n-%mmx&ox, mm 

mm D ttft«W*^ LXV'y y KJH t fc 

[0034] sfc, S2H»?ijoii^^i, fcssam 

mmmm^'\^ < -rntf^wtc^nx f-^cj; 
5/-fX^fgSf tSo coxisa, mmmti^yv 
mx&m<Dftf}\ nmiax&zm&b&jzz^o n 

— Zlc&%>/4 X©iS«fc 5 6 fc»*Wf *«„ 

[0 0 3 5] W±, $ 1 ~J84 0afJ8«KJ:-3T, *5g 
WtJ:«f|?StS*4H, 6/1, 8H, 1 2ST«-r 

§ flaj*^ t fc. ^i~^4 osat«f * l fc^a^ mm 

<Dt>\ %<D% 1 f»5o 
[0 0 3 6] 
[Hi] 
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[0037] i^t, 3.-*?-&mm®Mm, -mm so tr^ym®., y-fx^-yy^^&Lx. m 



9 

i w*i-ow*T»«iia-rs«^»c«, 

fclMtJifcft LTBWf-r 5 y^ y F* * fi*gJl t W, 
JBT?*SB#o^Af, Wmx&Z>l%&K>*>±Z\,\ s 

- 7 tc J; § / ^ $ 5 KSMiWTfc* o S /&, 

micisifMmm, mmm. ?yymmm\nmt 

[0 0 3 8] H6tt*«W©»5©&SSW*^LT^ 

5tc£*TVfc 0 c©^riTti, ^y F3M 4 ty^y 

KS4 5(i^g|5 4 2TH*nT*J»3, 5yFg|54 4 (C 

SBLfrft^©-?, ft^ft^^vFJfte^e)**^ 
rco 

[0039] sre, '&*x)\<-*-)itnmm*t&!tKt 

y-7 y KS©*l^ra«, 0 5 tcijVf J: 5 
v ; 1/ v > F % ffl ^ T 0 ^ rc to T\ iS5 ?g $ f - 'V 7° t ^ It if tf 

rc 0 

[ooio] ^oT^ffi^JTttEietcTn-r^^fc, +r 

-v;L-v>F^lhL, X;l'-5f,-;l/4 6 t^7>Fl 
4 7*X;l/-#-;V4 6<D^IS{Cferc:OTO*l/^r£o 
[004 i] enters, xil-fr-jlkyyyh'Mt 

(DmmmcMizm&mmmcft^mcwpu y 

ex^LttfffSo Sfc, &fcy^y Fli^OfuW© 

7 y© y 5 y f e y(c y 5 y Hi^fi ? t $ 

y*. j: y : tr y it® sctms. 

^©±x;l/-*-;U i: 7' 5 y FH t ©ig;ig|S©-f y t£- 

©t, x^-^-^t y^y F*fc0«ffi«s*,fc»>/|vi 
< -c f y F tf y\o^7 y KMfcotti&fc <fc o fi» 

[0 0 4 2] SSUffcfcVTfcH&T', *Hi!fit»JT'{i0 

6 tc>7<-ry^ y FJioif -a-|B)8l, x;l/-*-;l/:£Ml<;:fc> 
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t , iffiaas* 7 7> e, ?a«( iiy%efeoTtrc^%-r* 

*t)Hc9WMic&z.&z.ttf?%Zo ire, $fcilill 
J: 9fg?S©y7y©ili>t°y(c, ttWfcfioTSfcUi 

^fix., ^7ytej;t;t?ygiYiiT^ai-rs 

-yyxtiT- v/i/^y F*»*t*3jffi«fc 0 fc>h£ < * 
5 © X\ X * - JV t MB iff t ©«fi /i 4 <fc 0 'J > $ < 

X'ZUMvv\<Dnmf&tiL<DW&i> <fc o mien? c t 

10 ^T'*5o 

[0043] w±t i; d Kfa»f-j/ y*> g y 5 y f t° 
y, ttiStfy^E^oTtrc^i-r^Wfcy^y f 
if, SiiStcfEtjD, Src, y^yFJl, *jgJB*iio 

t § rciscD— gpt±a-a <k <o m&cDn? m&^v y© y ? 

yFt°y, m^ytt&o-ox, ,i^f-7 7°fcj;a ; 't 0 ys 
ffl xnn •$ n i. © -e 'ig^f- 7 y %5cd« mc n sp t- t § 

[0 0 4 4] Z<DWMtWSmicm A i^tlX^?>X)l- 
*-;P©d^, ffiS©x;l/-*-;l/A©^g^rr, c© 
20 x;l/-*-;l/©^^i: cn{cg)fig-r5x;l/-*-;UB 
©*i>i:©re«*2R, ibrcB^, x;P-*-;l/A©tF 

fi* * ^ i: L rc ¥ 1 r © R t ¥ S R <D R { C J; o T H f tl 

znmn<D&ft*r^xnmm&mi&?& , fo'B.fc£?x 
mf$.?z>££ic&-3xt>'mtiz>o 
[0045] s/t, ±.m%mt9^y vmicmm-ztix 

^5X;l'-*-;l'©a%ffiM©X;l/-*-;l/A©^S4 
r, c©x;l/-*-;l/©4i^i:, dntatjfi^-rsx 
^-*-;VB©(£'Ufc©ffi8i£2 R t LrcBt, X;l/-* 

30 ■OTBStlSy^y F/lOgI5f>A ,; , t^T^vVFm 

-So 

[0 0 4 6] HI 3tt*»Woa6©3j|Ml«|*^LT^ 

§o ?n5^sfif?ij©piTT-^rcj;^(c, x^-^-zPty 

?y KJitfcttWMifcoaaJtSffifcfev^T, ^*©-9- 
- v;l/ 5 y F £ffl I > S 77 ffi rf t , X ;W- * - Jl =? y F ffi 
i: y F^$rc{i'.t^©lia©^©eWfc!itf ?>ti 

§0 ^c-eigsn^jo^-tr-^i/^y KuxTif a 
k, ^a(ix;l/-*-;l/gp^f>ya>yFSrc(i*Ml{c 
40 ftawf rt, ;'f[?,ffi©^yy^tt^H»c^5^^ 

$.^o tCT, SslgS%/J^^ < Loo, 
SiKtZfttb, 01 3 KTjVf J; a lcx;l/-*-7H 5 3 

9 ^>/J^^^^^]^t i 5 a xv^ym i 5 6 
fr^ogtto cntc<t ^^-yy^gy^y f 

« t e x. § c t ^ T- 1 § ± , ^ y y # it ^ m 5 * ss <t 

Fttffi^7"7y Ft°y(c{i±^-r5c: t^-et^o SiSJi 
50 kx^-^-^wMctH 1 3 ^-ry^y kwo*^ 
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[0 0 4 7] 9)kZiftO\mii>&~?L$>m 1 3(C^fto 
< < X t> ± < . g^SMffirOT 5 (C^f t£*f?ij 

<fc d t'jvs < , 0 6 \z7F.?ms$mm& o $>±mti\t 

Sft*fKSUi©^8©flS8te so, c o^rtTttiHii 
fcfc/d^rstoKtffi&sasaiJfcs i si/s 
o>o. 5t-rnffj;<, ^5>KJiK«f««nTi^s 

x;b-*-;l/©9*.> ffit<DX/F-*-;l/CcD¥S£ 
r' , xyiz-^-^co^ct, cfttcjt&jfig-f §x 
/V-*-;l/DO«t>i&i:o®l%2R' fcLfcfct, x;l/ 
-*-/VC©*<i>fc*4>i: L/c¥S r ' ©Rt^tiR' 
©Rfcj;oTH$ns^>KHOflPUatOffla^S o' 

sr fcbftftj, sr /so' >o. st-rna^ 

[0 0 4 8] «±fcj;»>, iSf&JfitfWfre^^Ffc: 
>*ffi-e»» £ ti § <D?'f§^ >y fityc nmx- 1 

w» t s 5 mmm .tofesaKT**. 

[oo 4 9] 8n~8!6&S60iJ-e«\ 7'^Ftf;/, 1 

ffimic&^xiiif^y F tf yti^y F/ifc, Hjgstfy 
ttWMfK»«Lfc±, «?[H]lfSf"y7 0 «rtg|5ls]l^i:tt 

ySfcti^ye-^yxjc^oT^sttj^e^yv 

[0050] g57<0'A'S6tajfcfcv^T«v ii,^-f77^ 
P.ttJfc^co-g|5fi, ^v^Ktrx mist? yfc£t/«^ 

rc«^fflL-Tt^^A^b°yf/c(i,fH>^-^>X(c 
fcOTV^S tti^J ^ yZB-DX if 7 y FJ1 f Tz IZWRMK 

e#sn, f-y^i^aistiSo ^>Kt: 

>, lift" 7>F«, MMItcttftLftl 

[0 0 5 1 ] Sfc, t°Mcffi«BTBfi»tlO&W-ffl© 
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[0 0 5 2] H7tt*«WO»8Sat«l*wLTU^. 
va-r-^-f V 7° 5 7 ^U'i tf > 5 6 « x;F-*-;l/ 5 2 
fCilSnTfT, m>^"5 3(Ci;oTie^l4 8, 5 1 

Ii5 1 8(CJ;oT, .t£V^K*UT(BKU»4 8, 5 1 

-;l/5 2fcMN5tT3fftT^S. SjfiJB 5 0 tilBSl 

10 TX/l/-*-*5 2Cg^ftTP5 0 gc/c, 

f£T*&«gg, ^^FlfC&i^ftTfcO, are>tc& 

[0 0 5 3] W±<OJ;5&itt?#«Kfc^T«:, fJt^cd 
ft^tift^t? > 5 6 fciEiUjW 4 8, 51 cDRfl£fifr5 
20 tf, ^7>F/14 9, «fl5 0cittmaWtC^S$tl 

9, mum 5 o<Dm<oms.mt'bs^rctb, m^m^ 

tiifctfa<D-mt ¥y 5 6 %et>'3T*Sei«Wt* , « <3 ^ 
O^O^j»f*5 4, 5 5*fit>-3T^>Fii4 9, « 

[0 0 5 4] tt?HIg§^7 7°5 7 AMfifg^f- 7° 

xh-otz m-encn, M^m^yf-h^thx^yvm, 
30 siHii^iioTt/c^ nwmfr-oi&&mt* 5 4 , 

[0 0 5 5] JHS'^SgWcfc^Tli, y^VK^y. VU 

^ y x mi co w ti tf v *<e t a % <o a 1 1 «t o {, i 

40 F/ii, Ktisu£ l }fco*ss*i*/hs<-r5c ^^y 
7"^if](cw<<l]i?$>§„ ®SJi^4 9, ^yKi^so 

[0056] im^ytfyyvm, mmm*nmi 

(cffiSiLoo, J»eil»««atffc:fTtoti*J:dfc«*t-r* 

S5 9, *«@6 0ttffi«»5 1 9(C<£oTSWC, ? 
tTSE^/15 8,6 1 t*eii$nTfcD, S/cSMWtc 
50 a«!»tt-i?3&?tfj!!(g«ttttS^«fi5 0 5, 6 4, 6 



(8) 

13 

siz^-Dxm^^y5 o 7, 6 6, 7 1 tmnmcte 

8, 6 1 ±(C5>Kg|!5 1 6, 6 2, 6 7, 5 1 7, 6 
5, 7 0tf&9, 7> F955 1 6, 5 17!in^5 0 
4, 5 0 6{CfcOTfa^l^V5 0 7 tC&MStlTI/^c 
7>K§[!6 2tt^y^"6 3K«fcoTffl#ty6 6*C$^ 
5tlTf5o ^>K{?|S7 0(i/N>^*6 9C=fcoTfi^t? 

7>K t°y, itweytt#R3Jifc«HfflW'M < fts 
co&oic mm^mv&t m^wizmm ltv ^ t° y , $ 

ffl L Ti^ft t > A/j tf y, M-f y ¥~$'yximottit} if 
fri < ft s rnkx-tm t r t i v \ 

[0 0 5 7] JU±<OJ:?(cffifiStbfc-€?>it«fcfc^T, 

?@S§t*Miftic^LT</>3 tfy, f£ffl LTVfti^A 
^ t? y, rat' y tf- #"y xftficDffift tf y AMe^ISS i 
4S©«tfcJ:»3, {i^yST'fctffijSft&g&t&Sfc 

ft, m^ss^y?^ 2 t^7>Ki5 9, mrnme o 20 
©iwoaewarais 8 %mm t \mic s mien ktiSo 
for, **?iMR(4« : ?0ttf-y!/*?MP , r*ofc» 

[0 0 5 8] ft^byt^y He, tti£JB£& 

Soffit LTfi, 08fC^-rfi^tJy5 0 7, 6 

9, ^7>Kltffi 0tC&o/iiI£-£&, ^<IPHi(C* 

[0 0 5 9] 0 1 2tt*RlftD£ 1 OSIMiWS^LTlr^ 30 
So 121 1 2fCfcVT, Fll 3 7, 1 4 0, Sji 

1 3 6, 1 3 9, 1 4 1 fr5>H5**$ftT^S„ Sfc, ^ 
5 y K 1 3 7, 1 4 0, MUffl 1 3 8 ;l/ 
1 4 3t, ««WtC^ttT^O^fi3itt£DMv^ffl 1 
4 6, 1 4 7, 1 4 8KJ:oT*»Wfc»tfttfc£*lT^ 

fc, fl^b°yi 5 0(iXA-*-;H 4 3^Iotfc 
0, a>?i 4 9tc£OT, ^y FfflU 4 2, 1 4 4, 
1 4 5 btkMZtlX^Z,, 0;SLTI/">ft^A' i > 7 40 

?y Ktry, «Wtfyt4*KSJUc«*afi*viNS < fts 

tlTfc 9 , iSBfclSfcTS 7 SgRfflaj: o 

t^t^ify S-ryb-^yxmiodJ^by^^ 
[0 0 6 0] W±©<fca*EWfc*5^T«, fyy F 

try, WRtysftK. ^Sfciorii, rtSBs^nBg 
i: tt«Wfc«| u T f>5 tf y , f£ffl L TV >fti^ A?7 b 
y, li'Hytr-^yx^cotb^try^giigJSt^s so 
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CD fi 1 1 «fc D , tf y £ T* & ft S fc 46, 
^frS-f77 1 5 1 i V=7 y m 1 3 7 , 1 4 0, ve 

ass 1 3 8(Dm<Dm&mtfm8mmm£mmc, &mz 

[0 0 6 1] f/c, ^8S)l^jT'(il*llitCgB^lO*5 
±I-a-(Df?iJ ^/f< L T I > ft AO /c A" 5 , *^ffi$J C 43 VT ii 

/itcse^i^fe^ii^cfi^by tifyy vm, mmm 

wctiaot, 01 2J;0feEIUi, y^yFiS, 
bytmjg/i, y^yFJl^MWiclfe^LftA^, s 

i mim&mx> 1 5 <t 5 Kmtt % c t ^t- # , * 

[0 0 6 2] 01 6 ti#fPj!cDffl 1 1 ^Sfi^J^LT^ 
5, 116 fCfcl^T, ^"^ y Ffi 1 8 4 , 1 8 7 , Vjjli 
118 5, fccfct/BB^ 1 8 3, 1 8 6, 1 8 8 filMi 
Si 9 9fC<t-OTH^fc|e^tlTV^o S/c, «?IU 
S§f-^7°1 9 7©fg<?£y 1 9 8«/%y^l 9 4, 19 
5, 1 9 etckO^ie^Sl 8 3, 1 8 6, 1 8 8±cO 
^yFl 8 9-1 9 lK«Btt*fiT*»), S fc, m^S 
Wif'yyYM 1 8 4, 1 8 7, ««■ 1 8 5 iiffl^ t° 

y 1 9 8 1, tt^^ttt-r <-n*o^e«it<osv^ 

*4 1 9 2, 1 9 3fCJ;-3T, SaWttt|tS»StlTI/-«« 

^tT^fti^, y^yFtfy, mmvyi,i&&%mc 
mmm^z < ft s 77?i : T-s^^nTfc o , ^gfcjs u 

i^tfy f^fflLrt>ft^A^^y, ift-rytf-^yx 
micoiii^ t; y%?7 y vmrcimmmiu v ^mws 

[0 0 6 3] iAkO£?ft^-7-At«Kfca>T«, ^"^y 

tm^.mcmmiri^^y, imtx^^^k^^ 

y, y ¥-$y xtmcofcti ^yftfcmm t ft s 
©tt fe fc =fc D , f§*t tr y S T' t A^RSK fc ft S fcft, 

m^m^yfi 9 7 ty^y fh 1 8 4, i87,a 

MM 1 8 5cO|]ao^fi#*^'9'A^JfcN^{C^»{cf7 

[0064] %9mmm-vimMicimM<D&s 

rtSfcBEWB S±I^tcff ^ tf y t if? y FH, 
ffll->5Ct(cJ:-3T, 0 1 6 <fc •? tffilSfl, y^>F 

fS9Hy ffflm, v'yyYM*n%mamm.Lts,if 
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[0 0 6 5] H9tt*56flB©Sl 2©a(MiLTl> 
So SB 1 2 'J&ftfRttH 9 t/^-fjiP <3^^?-7 3-8 
2, Z I PS^t'J 8 3-8 6, S^iitt^IBlSSf-^T 0 
8 7- 1 0 5, 5 0 3, fc«fct;^LTV^VMft^« 

[0066] cojcdi&a^stR^ai-r-srcto, 77 10 

£-7 6-7 Sfl) frZttfa (3***-8 21) ^ 

[0 0 6 7] H9K*f«td4«?»lfi*aMJflei«L. 
fcflte, 01 4^t"J:?&:Kili:&9, fcBWfaKjjfE 
f**«Lfc«£, 3***-l 5 7. 1 5 8, 15 9fc 

mmt zm^mm tiDtzrmz., mmt^m^-mMsn 20 

ta«^t<^§„ K^Tlftlig 1 4cpCB, D, Fg|5 
fc&£ft, B, D, Fffl5£ffiigf SjffiftoiSSfi, ftS 

[0 0 6 8] 01 4(C^1-^a« 1 0 6tC£>tfS?7itft 
©jffi*l©«W6*^l,fcfc©#|gi 0T-<fc3„ 01 OtCfc 
^T, rt*??-7 3-8 2, Z I PS^-tiJ 8 3-8 
6 im^S-fa 1 0 6 ©gflffiffi^Efr e,©if £ tfBK |$}g 

*^*-7 3~8 2, Z I PM^^V 8 3-8 6 f±Slti* 30 

©MtnoiMFtofcUTfMj-rs. wrongs, s^ssi 

0 6 ©g(5p a P S±-e«El 1 0 tCfcEPT'^-f J; ? &iffi{#©?7it 

mn^m^yfs 7-105, 50 3 ^nais-r^p^^ 
«, 0 9 tc^-t^K is-r 5 „ 0*ltv&v>#, 

[0 0 6 9] W±0«fc'5fC||g%fT"3/c* : ?Sffi(C*JI/> 
"Hi, f7^9 3-9 6(in*^£-7 6 t 7 7 m<Dffi 

wnic®znmi<DWLrcmMc$>rzK), ^799- 40 

1 0 2(13*^^-7 7 fc 7 8©ftg©ffi«BiC$Sttfit 
#-7 6-7 8fcJ:OT«tfMMR&fcV**afcJt'<T. 

.ko^mwfc^gi^ti^o 

[0 0 7 0] £/c, K5B»f-y^8 9-9 1 , 5 0 3© 

ffilHfc fcv>Ttt?-y ySifii i: iftft fc ©iKlw^fijltiSLffit so 
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[00 7 1] t/i, ^^^^8 7, 8 8(iZIP§y 

8 3 fc 8 4i?sj(c$?>n, aofiomLfestfttftfe 
o, iss^^^yg 2«z i pmtzv 8 4 ts smc 

7, 9 8fiZ I PS**',) 8 5fc8 6©IS(C^P,n, jffi 
aM>«JLfc»Ef*fc:*fc»>, BSHfy^l 0 3-105 
«Z I PS^t'J 8 6 t3^^?-7 9-8 1 ©Pfl{C$ 
£>n, «BSOi||Lfc«tfWc»fe* 0 for, iSJSfftf-^ 
7°8 7, 88, 92, 97, 98, 1 0 3- 1 0 5^ 
•fntn^^^-f fctiZ I Pl!^€U£09©frl<ge 

[0 0 7 2] 1X±> 0 9t^-r*»WOSl 2Hflift(C 
^Z I P'S!y^'J1fottft©«ttiO»*JM**€r 

u re jf>, c n 6 fc j; o t4 i; 

* t >atStc Jt ^Sffifctfif b T ^ 5 c , $ f - y 7 g 
[0 0 7 3] ^> 8Kflc<oa(En«Mti-r SHIWl 4: LTtt 

3*^^-, z i ps^tutHs-f, coffi, 

[0 0 7 4] ttfc, ^gifflrM*(i^*ttoMf*T'$>oT 

[0 0 7 5] 01 1 tt*%M<DlR 1 33aSW*^UTV^ 
01 ltCfc^T, 0 7- 1 0 9BS, 3 

^^^-118, 119, 1 2 0(C<£OTV-tf-*- K 
1 2 liCJIIi^nrt^o t/c, 0 7«^"5 

^KJltifi^ffil 1 0, 1 1 4lC£iT&m&\ 1 3, 
1 1 7CiiSntfcD, «^S«1 0 7CD«jiSfifc 

^® 5 1 i (ejeo rfg^« 5 1 o tc $ /cyjijoe^ifitc <t 

Dfi^ffiS 1 SKSERStlTVSo m?S«l 0 8®y 

^yvmmmmi i i, i i st^oTen^i i 
3, i 1 7tcg^$tiTfc | 3, s^atsi Q8nmmm 

«e#tR5 1 2fCj:oTe^«5 1 0£3:fc9l©{g«M8 
K«ktJe#«5 1 5(cS^5tlT^§ 0 

[0076] i o 9 ©^7 y Ymmmfo 1 1 
2, ii 6iaotewsi i3, ii 7(cg,^^nT 

fcfj, 0 9©«M««e#S5 13, 5 14 

lC£-DT£Wffi.5 1 0, 5 1 5(C^StXT^S„ 

[0077] cct', ±T©ewisaaiMfcj;yB«a 
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CflRSStfWVhS < H % J; 5 tcff -5 o 
[0 0 7 8] Vtf-jft- F 1 2 1 O^y FUti^tfi 
127, 128, 129, tOflSOfiWSK^-^T^ 
> K« 1 2 2 t«S«S«n, V-tf-tf- F 1 2 1 mtSSM 
iifi^fi 130, 1 3 1, 13 2, ^©ffiOfisWC j; 

or, mmui 2 3tc^?nTV5 0 
[0 0 7 9] cct, y5yKii2 2, fcj;t«» 
1 2 3ti'BMfcJ:am©a*i*T+M^nTV^o £51 
Si 13, 1 1 7 {jH5«HK 1 2 4 , 1 2 5KJ:-3T^5 10 
VKtSl 2 2(Cg^^nTfcD, £*S5 10, 5 15 
«£8MK5 0 8,5 0 9iCd;-^T*iSSl 2 3 tc$^£ 

W.tSo±tctt,s;a»^'y 7° l 2 6 *v < o^^a^n 

[0 0 8 0] §«?S«(i:S 1 ~fg 1 2**Wfc^Lfc 

[0 0 8 1] W±co«}:'5*«3S*tOi/XrAtcfci/'' 20 
T, fffPAMSl 0 9±(Cy^£ft/iVim.|Sgf-'y7>5> 

[0 0 8 2] (a) Raj»f-y/*fflfce#b, 

[0 0 8 3] (b) Kf&ftf-'yT^ltiT^Strvfce 

[0 0 8 4] (c) 5B»^v:rt&»&K?-y:/0fc:y©S 

Sffl tc fib 0 , 9^y 7°HEfc J: t>*<: «, -f<p> m 

[oo85] (d) m&^jyft^m.^y-fn^ycDo 

■£tiT^5\£>*MKTf*im?'7> KB. Hitlltcfcb 

[0086] (e) fzmryffrZftmirvyvmicB 

t>*>. 6«Sl 12,11 6*£faOTfi«MSl 1 3, 
1 1 7lcBt>0, S5>{CfE?9tgl 2 4, 1 2 5«a^ 40 

T, ?'9>K«1 2 2tfEt55o ceXS&fcfctoSfHWi 
&e*tRO^ffife«fctf^-7> K« 1 2 2 O^ST^SP^ 

*^7#-1 2 O^iiDTV+f-tf-F 1 2 nc£fc>9, 
^5>(Cfii»«l 2 7- 1 2 9, *0fl&0fi*««li; 
T, K«l 2 2£frb£c Cl<D$?S§£{sb5^ 

«, ££#«<9*iB, v*f-#-K3tffliiJ:tf^> F 

{g?S<D«-?»tfi (F-£-*-F) tf&tttf, fcEfe 
v-»f-#- Kfr5$*M2fo5 c ctcetoofc&a K-2 so 
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KrtT^iP$ns„ 
[0 0 8 7] (f) JS»f-y^5rtWitWJHKfi*) 

0, fiag$5 1 3, 5 1 4%fib-pTfia?S5 1 0, 5 
1 5K£foD, SblCfii|fi5 0 8, 5 0 9^fib-3T 

rt**WBtet)^/'c!»o-a5«, 20* 
jiCTv-f-tf-F 1 2 ncet>D, zzic&mmi 3 

0-1 3 2, ^OffiOfSWS^jICT, Slitg 1 2 3 tc 

fc, T+f-tf- K«fc <5ffiiS« f-?-#- Ktf&tuf, 
[0 0 8 8] (g) cot, §3^7°, tfyewtR, VI] 

Tif-#-F. masts. y9yK«*»6oiB 

[0 0 8 9] W±K J; 0 . W^JtHR 1 0 9 _t(Cftt?[>W 

f-7 7°*;t£(]-r§ci:A , '"r-t§o t/c, a^stsi o 

7, 1 0 8±c0tt^[iISgg L> y7iCO^Tt|B]^O7?afC 

[0 0 9 0] ill 1 {C,fi-f ^Xr^tCfc^Ttt, 

v^-#-Fl 2 1 fcWB*«tft-r*|cBEU *SUC 
^ FA^SfltS 1 2 3, ^7yKfil2 2^U, T 
1f-jK- KOflWi. 7"7>FStc{H^^tlTl^o C 
CT\ ttiStSl 2 3, ?7>F«1 2 2±T'§, i/Xx 
A£ft©g*Pfc*3*fll«tiU KJilc«|&StlT 
l/^o CCT\ ttjgtSl 2 3, y-^KIgl 2 2±T* 

*<£'fZ.{\:Z*iZ > CttfX>Z%<DT\ Vif-4?-Kl 2 

1 , K— ? — K/c5»S 10 7- 1 0 9 ±fC«i®« 
ffi. i'"7>Ftt{u*$^^^§c:i:A , '"r-^§„ 

[0 0 9 1 ] S fc, T-if-#- K 1 2 1 (Cfcm 1 ~S 4 

F 1 2 1 (Cfc^Tt K-*-4<- F/c5SS 1 0 7 

~ i o 9 wet, nmm, y m-tzmKmnc c t 

fckO, €MM, ^^vFlf^wtoo-rytf-^'^x 

[0 0 9 2] S/c, v+f-^-K 1 2 1 Cfe^Tt F- 
*-#-Kfc«WRl 0 7-1 0 9PH«, fmf-Vf. 
Mim<Da*-!7ii-¥yfrtb<Df&tf, i.iaHMnfvy F 

[0 0 9 3] El 1 1 T'ttvf-*- F 1 2 1 (C^^tl 
TI/">5 K— KtiStR 1 0 7-10 9C03^T?^ 

[0 0 9 4] Sfc, V-if-^'- F 1 2 1 FtS 1 



(11) 

19 

2 t3*xfw~$- h 1 2 1 tmmm. \ 

[0 0 9 5] Sfc, «V F« 1 2 2, fffiRE 1 2 3 B 
*^ijT'«vif-jp- F 1 2 1 ©TffliJfcBeBLTVStf, 

T^^FtSl 2 2, 1» 2 3c0^iSt<:fl[Hli§ 
^(i7>ry^*i2^TtJ:<, COR*, f-vfoyftiftft 

•fc^JftSttfCfrtoftSo 10 

[0096] sr=, 11 ncte^T«. §a^as«^ 

vyYMtf^yYm 2 2£fi?gt£l 10-1 17, 
12 4, 12 5fc,fcoT8?ffiU &ffi?»S©«igUf i: 
ANKtE 1 2 3 ^{kWIS 510-515, 508, 50 

9, zcDmv&mmczvzfetiiLT^z,^ ^-r 

7"7^FS, 7"^>'F«12 2, «if 

£12 3 K«8ttr 5 &g{±fc < > 7 7 y F« 7' 5 V F 

til 2 2<0**ttttl,Tfc £<, %rcmmt\\tMi\ 
2 3O*^iLTtJ;^ 0 

[0097] s/c, imffi.oxm&&?L$>m 1 itm 20 

F, K-*-^-K**%WO«TFStR. Ha«?Sffi 
fcffll^Tfl&Kf ftff , CCTjS^«(j*H«k 9 

[0 0 9 8] I3*ffll^ *%^<D^1 4 5|J560IJ(CO 

^TSKW-T*. ^$ii(0i?liiiSii2 3, 2 
6, 28y7yHi2 4, 2 7, tti>!2 5fcJ;y'«i 
15 0 1 fr£$otV5 0 fgH*5 0ia«a 

*fi»ittcf <*n*ox^+->i»)jgj; o»ewtt««fi»ft 30 

5 0 ttfc, E^®2 3(IJ^|5 n n pBfliJT'^D, HM2 8 

m twmmn&ic #mm t & a % m^mmc mm s 

ft 5 vil-f-Mies-f- 7 7°fc J: tff- 7 7°fr 5 ffi X ^ % f *y y F 

My, wkl\£>, *3&tfw\£>t*mti&mctsv&n 
[0099] mi 5 tc&v-c, m^mf-yy 1750 

\mvy\i ooa*x;U-*-;i/5 2 ott^BBUl. 

2 3, 2 6, 2 8 t*57VFffl 1 6 7- 1 6 9fCO& 
tfoTV>S. ifc, V&UMSO 1 tx;l/-*— ;l/5 2 0 40 

fc, FS 2 4 , 2 7, 2 5 5 0 1 

fc, 7" 7 > F« 2 4 , 2 7 tX;l/-*-/l/ 5 2 0 

172, 1 7 4fcj;^T*e^?ftTtet), wmz st 

X;l-*-}l5 2 OfiSHl 7 3(CJ;^T«*£ftT^ 

[0 10 0] ^7yFt!> l 6 l <0ii5X;l/— 

6 3ti§BB*IJl2 3, 2 8iCS§7> FSB 1 7 7, 1 

7 8»C?S^WfcSfcicSnT^5o 0 1 fcX;U- 50 
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*-;H 6 3{iBfSLTfeO, »#HltOj»eWttfiffK 
fft>ti*o £fc, ^>FJ$2 4, 2 7 4:X;l/-#-rt/ 
1 6 3«*ftWtC»«!StlT^*o m^l2 5^ 

Xrt/-*-/M 6 3Si£fffll 6 4£<J:oTiffil»S*VtV 

[0101] Hi^y 1 6 20l5X;V-*-;l/ 1 6 5 
fi&, BBISJ12 3, 2 8±tcfeS : 7y Fffil 8 0, 18 

1 ^l»SiSnTl^o fKRJB2 5tt«» 

WlCX/l/— #— ;l/ 1 6 5tettttSftT^£o HUM 5 0 
l &X;l/-*-;l/ 1 6 stcBHg UTfet), W#BB©«H£ 
WtiStftcRtenSo ^>F/I2 4, 2 7 tX;^t 
1 6 5«£fffl 16 6, 17 6(Cj;«3TtfS»StlTl> 

[0 10 2] W±©J:3K<»J*Lfc*PSttfc:&l*T, 

imf-vyi 1 saa^fcetoo, zcx^mtiZo 
geooiui, W-i\zy i 7 o, ^7>hT> 1 6 1 , vti 

iitfy 1 6 2£et>8o CCT*, -g|5<D^(itf >SfflT 

^jp^ft^o e>i yo^e^/ciSAy^i 7 1, 

X;l/-*-;b5 2 0*efeoT, .^iM 5 0 1 (cfib 

cct% «ii5o i im%nymfox$>z,£)\ m 
<D&mfrx*&%(Dx\ x/i-fr-n 520 ttmm 5 0 
i wMommmmmm s o i ^o^awftTfes* 

SicttKX'hZ < , if#lBol»glHifi»KfTfcti«. 

[0 10 3] \L y 1 6 1 *g*5of;|liA>?'l 7 9, 
X;l/-*-;H 6 3&£fcoT«MWfC&$SftTV* 
7*7>Ki2 4, 2 7»Cfit>t) > i/cBSHgUT^SIfiiS 

*5onctet>So :ct, mm 5 0 1 u«Aa>t(i 

6 3 tffiilJi 5 0 1 C^cDMJJntt, ffilSfi 5 0 1*% 

[0 10 4] \Ly 1 6 2%&t>r>rcmi, >^/?\ 8 
2, X/l/-Jh-;H 6 5^fgb-3T, S^^ftT^-51 
MM 2 5lcfct>1, & rcR»tTV'«ififMi5 0 1 (cfe 
<st)So CCT-85»5 0 1 ttT : l!Sl«*(!i^T-^?>*\ 
^(DS^i*T'fe5©T\ X;b-*-;l/ 1 6 5 fcl&BUl 5 

0 1 5 0 1 tfm<DT-m#x& 

[0 1 0 5] l-X±CiJ;7icLT, 7v>Fl2 4, 2 
7, fflijSH2 5, »fl»5 0 1 tfS^bofcSsa, 
SSO^Tft^tc J; -3 Ti^ip^ft^o 

[0106] if, siC77yFi24, 27, mm 
a 2 5, nmmso 1 A^^sts^if^iRitiA^fE 

tot), tt^atfiSSfcitt-T, ^cTfiiiP^ft^o cc 

■e*e»ji 5 0 1 imvmfox&%(Dx\ mmm^mo 
^mfczm'tzmsictt^xtfr^fiHcmftmmm 
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[0 1 0 7] fiiZK, y-7>F«2 4, 2 7,«ifB2 

5 , mm 5 o i i. <o tfgt «iic<o^7 y f tf>, a» 

8fflfcSs«Rtf±-e***«, 5 o 

i <Dm<Dfmfo*m^T^z><»T\ ±mim<D\zfrmm 

[0 1 0 8] 3?3tC, ^VKI, «SM, 

?T?SP$n5„ C<1T\ S&fejSJB? 5 0 i #&©^&WftT'£> 
Sif^Ctf/^T, #Hfi£0]©73tfiS&li« 5 0 l£loT 

[o l 0 9] tfc, ?'5>F/f, WM*Bl 5(0^? 
ftK^/UciBLTfcSftii), ^nxK^tas/^X 20 

[0 l l 0] £ft, y^VKJi. «H£Ell 5fc^f 

s ? ^ y ym, mm*t$ < ia-r § c t sot, 

[o i i i] mmm, v^ymzzmicmfrc 30 
ciicj;*), «$Uf, if^y¥m^yM~^yx^:>b 

[0 l 12] #:£SfeWc*5t,>T«, 
[§]J&f-'y7°l 7 5*^Oii^'rtHcD^^y Fl 2 4, 2 
7, «RJ12 5tt*,56A,, »e»ttO<fc^«5iliiB50 
1 %tfit5oTJ,MS^{*fCjA^'§fci6, W50 1 ^ 

[0 1 1 3] £ft, Cim ft«l 7 2~1 7 4, 1 40 
6 4, 16 6, 17 6li$It*Sr5/c*\ L«t, 
*MW.fe«'ft{Ct ^tU^OjKjoaWftT* § ffflS ft a 
$j1T*$J$ LTti^o COi^ *«ii(C fc^Tti C <D 

*UD^*W(c^e,t>nSo $ft, H 3 ©W£*?§H3;& 
6 Ife^ffl^f S«£©-§yS0ljT,& -3 T, S2®1 ©» 

tt* t> fcafilit*^ figOTl/-* S * S Hfv 0 3 
^tfcJi^^^«]i|iW^K-OT^TtSfcl»IS[^03 t 50 
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[oii4] mkh, ancts^-zwmmswntmn 

t 5 frolHi©&*ttfc t o » $ ft ttWJfi^ 6 
t * 0 s El 2 lOS^Ttmfg 5 0 0 ^SMWftlfiJitt* 

3: ft, S4EfcV^ «IJf 5 0 2 #«MW£ii&8itt£ 

t^*o^£0^i»1t^tott^tft{i^iiA^RgoTV> 
5*5 tf, 2B«T'«figLft-Hj5fi^Ji:^ 

[oils] %mmi~i 4o^-r'n^tft(i ; ecoa*, 
(W.©^> 5 -Mmsmmmnm 

1 5HMiJT'$)§o 

[0 116] C©£3*S?StS£#7j5£*ffl^-f{c, 
KZ, i. a *7ai4T-^^nftX;l— *-;l/(cipt>oft^ 

^-;bfciDt)Oft^«^y FS, «aSH^©»fi«tt 

[0 1 17] Hjjffi^J 1 ~ 1 4©^f'nA^fttt?-Ci9*. 

©^<o^^ffl^b-a-ft«^asfcgpp a p^iig-r§fi:r« 
u ^fe i c, lsi mmnvrv bttmrn^mmc® 

% \ 5^mMom< cwM^Stg^^fe/in^tft 
«C/^yW»^*fT*V\ +»?f«IUfcftK i c, LS 

iS*v*'yhfcti»M&tf!SS2rffi#, *^coi^i 6 

LS ltS*%BU EfirftffL*<4*BlflBtt^**. 
[0 118] fCT\ *77f£^ffl^n«\ I CifttiL 

S I *S5St*6-ri:i:4<a5jftos6S*ff^«:i:3yT 
**. 

[0 119] 

w<«i«Lft^>'F«xii*ii*tcmmcejtL, a 

[0120] ^"7>F«, «aMI9<0MeiVtto 
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[0 3] *58HO»3*St«**TWliiH-P*«. 

[0 4] *sm<Dm4&m&*i*mBs-etoio 

[0 5] 8E*a»fc±**-v/l/9>H*^-rH-p* 

[0 7] *aw«D»8*«w*s , rwffflH^*So 

[09] *^co^i 2«snw*s-rBi"e«*o 
[01 o] ziauMfts-rHTSSo 

[0 1 1] #5WJG>»1 3^»J%^-f0TS§o 

[01 2] omffim*jn?wmm?&z>o 
[01 3] *aw<offl6*atfw*^-rHi»**o 
[014] *mi<omi z'mimfntmv&Zo 
[01 s] 4*«fl(ij*s-r»ffflH^**o 

[0 1 6] *5Pfl<D3U l»l^tHlT*^o 
HI, 9-?v>Kt°>, i0-{f^h°>\ 11---1M* 
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:t°>, 13, 15, 18, 2 0-SBH81, 14, 19- 
f^yYM. 16, i i-'mm, 2 1, 2 2 -IBB, 
2 3, 2 6, 2 8-EISJ1, 2 4, 2 7-^>K/g, 
2 2 9, 3 3, 3 8, 4 0-BMlJi, 3 

0, 3 2, 3 4, 3 7, 3 9 "y-5>K)M, 3 1, 3 
5, 3 6---MMIS, 4 1, 4 6-X;W*-;K 4 2- 
W^gfS, 4 4 4-7>F^ 4 5, 4 

4 8, 5 1-GIM, 4 9-^7>H 

50 ■•■mum, 5 6---\m^y, 5 8, 6i-ekb 

)I, 5 9-^VKJf, 6 6 6, 7 1, 5 

7 8 3-8 6 

IP^t'J, 8 7-1 0 S-'iftStt^fflHlB^y 



0 7 

-z 

15, 



10 7-10 9 -VPS* 
1 2 1 -*?+f-#-K, 
1 2 4, 1 2 5, 
IS, 1 3 6, 1 3 9, 1 4 1- 
"•^7>FI 1 3 8-fRB/i 
5 2-,fftl#l 1 5 3 
KB, 15 7-159 
kfX 1 6 2-1ith°X 
18 6, 1 8 8-fiE»/ti> 



. , 110-11 l-BM 
2 z -^f^y KtR, i 2 

1 2 7- 1 3 2 • ■ 
SBfiil, 13 7, 140 
iMfJf, l 5 o-fa^t 0 :/, 1 
x;l/— l 5 6- ^> 

3*** — , 1 6 1 K 
1 7 0-fi^b°>\ 18 3, 
1 8 4, 1 8 7-^>K 



1 



5- 5 0 0-5 0 2-16^1, 50 3 
l^ElKf-^y, 5 0 8-5 1 5-eSMEo 
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